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SECRETED AND TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE 

SAME 

FIELD OF THE INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides. 

BACKGROUND OF THE INVENTION 
Extracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which 
are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach their site of 
action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 
are being undertaken by both industry and academia to identify new, native secreted proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literature [see, for 
example, Klein et al., Proc. Natl. Acad. Sci. 93;710ft-7in (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play important roles in, among other things , the formation, 
differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g. , proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information received from other 
cells and/or the immediate environment. This information is often transmitted by secreted polypeptides (for 
instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. 
Such membrane-bound proteins and cell receptors include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules like 
selectins and integrins. For instance, transduction of signals that regulate cell growth and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
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nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

SUMMARY OF THE INVENTION 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% 
nucleic acid sequence identity, alternatively at least about 88 % nucleic acid sequence identity, alternatively at least 
about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94% 
nucleic acid sequence identity, alternatively at least about 95 % nucleic acid sequence identity, alternatively at least 
about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein; an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement of the DNA 
molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87% 
nucleic acid sequence identity, alternatively at least about 88 % nucleic acid sequence identity, alternatively at least 
about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91% nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94% 
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nucleic acid sequence identity, alternatively at least about 95 % nucleic acid sequence identity, alternatively at least 
about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule comprising the coding sequence of a full-length PRO polypeptide cDNA 
as disclosed herein, the coding sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, the 
coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the signal 
peptide, as disclosed herein or the coding sequence of any other specifically defined fragment of the full-length 
amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having at least about 80% nucleic acid sequence identity, alternatively at least about 81% nucleic acid 
sequence identity, alternatively at least about 82 % nucleic acid sequence identity, alternatively at least about 83 % 
nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, alternatively at least 
about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
sequence identity, alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 90% 
nucleic acid sequence identity, alternatively at least about 91 % nucleic acid sequence identity, alternatively at least 
about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid sequence identity, 
alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid 
sequence identity, alternatively at least about 96 % nucleic acid sequence identity, alternatively at least about 97 % 
nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and alternatively 
at least about 99% nucleic acid sequence identity to (a) a DNA molecule that encodes the same mature polypeptide 
encoded by any of the human protein cDNAs deposited with the ATCC as disclosed herein, or (b) the complement 
of the DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide sequence 
encoding a PRO polypeptide which is either transmembrane domain-deleted or transmembrane domain-inactivated, 
or is complementary to such encoding nucleotide sequence, wherein the transmembrane domain(s) of such 
polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
polypeptides are contemplated. 

Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 
thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide 
that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 10 nucleotides in length, 
alternatively at least about 15 nucleotides in length, alternatively at least about 20 nucleotides in length, 
alternatively at least about 30 nucleotides in length, alternatively at least about 40 nucleotides in length, 
alternatively at least about 50 nucleotides in length, alternatively at least about 60 nucleotides in length, 
alternatively at least about 70 nucleotides in length, alternatively at least about 80 nucleotides in length, 
alternatively at least about 90 nucleotides in length, alternatively at least about 100 nucleotides in length, 
alternatively at least about 110 nucleotides in length, alternatively at least about 120 nucleotides in length, 
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alternatively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides in length, 
alternatively at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length, 
alternatively at least about 170 nucleotides in length, alternatively at least about 180 nucleotides in length, 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length, 
alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length, 
alternatively at least about 350 nucleotides in length, alternatively at least about 400 nucleotides in length, 
alternatively at least about 450 nucleotides in length, alternatively at least about 500 nucleotides in length, 
alternatively at least about 600 nucleotides in length, alternatively at least about 700 nucleotides in length, 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides in length and 
alternatively at least about 1000 nucleotides in length, wherein in this context the term "about" means the 
referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 
fragments of a PRO polypeptide-encoding nucleotide sequence may be determined in a routine manner by aligning 
the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any of a number 
of well known sequence alignment programs and detennining which PRO polypeptide-encoding nucleotide 
sequence fragments) are novel. All of such PRO polypeptide-encoding nucleotide sequences are contemplated 
herein. Also contemplated are the PRO polypeptide fragments encoded by these nucleotide molecule fragments, 
preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83% 
amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 
least about 99% amino acid sequence identity to a PRO polypeptide having a full-length amino acid sequence as 
disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other specifically 
defined fragment of the full-length amino acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83 % 
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amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 
least about 99% amino acid sequence identity to an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-tenninal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino acid 
sequence as hereinbefore described. Processes for producing the same are also herein described, wherein those 
processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding nucleic 
acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 
polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes , for producing the same are also herein 
described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovering the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 
molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a PRO 
polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a biological 
activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO polypeptide. 

In a still further embodiment, the invention concerns a composition of matter comprising a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutical^ acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist 
or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 
useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist thereof 
or an anti-PRO antibody. 

In other embodiments of the present invention, the invention provides vectors comprising DNA encoding 
any of the herein described polypeptides. Host cell comprising any such vector are also provided. By way of 
example, the host cells may be CHO cells, E. coli, or yeast. A process for producing any of the herein described 
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polypeptides is further provided and comprises culturing host cells under conditions suitable for expression of me 
desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In another embodiment, the invention provides an antibody which binds, preferably specifically, to any 
of the above or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized 
antibody, antibody fragment or single-chain antibody. 

In yet other embodiments, me invention provides oligonucleotide probes which may be useful for 
isolating genomic and cDNA nucleotide sequences, measuring or detecting expression of an associated gene or 
as antisense probes, wherein those probes may be derived from any of the above or below described nucleotide 
sequences. Preferred probe lengths are described above. 

In yet other embodiments, the present invention is directed to methods of using the PRO polypeptides 
of the present invention for a variety of uses based upon the functional biological assay data presented in the 
Examples below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PR0276 cDNA, wherein 
SEQ ID NO:l is a clone designated herein as "DNA 16435- 1208". 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID 
NO:l shown in Figure 1. 

Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR0284 cDNA, wherein 
SEQ ID NO:3 is a clone designated herein as "DNA23318-12ir. 

Figure 4 shows the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ ID 
NO:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a native sequence PRO 193 cDNA, wherein 
SEQ ID NO:5 is a clone designated herein as "DNA23322-1393". 

Figure 6 shows the amino acid sequence (SEQ ID NO: 6) derived from the coding sequence of SEQ ID 
NO:5 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO:7) of a native sequence PRO190 cDNA, wherein 
SEQ ID NO:7 is a clone designated herein as "DNA23334-1392". 

Figure 8 shows the amino acid sequence (SEQ ID NO: 8) derived from the coding sequence of SEQ ID 
NO:7 shown in Figure 7. 

Figure 9 shows a nucleotide sequence (SEQ ID NO:9) of a native sequence PRO180 cDNA, wherein 
SEQ ID NO:9 is a clone designated herein as W DNA26843-1389\ 

Figure 10 shows the amino acid sequence (SEQ ID NO: 10) derived from the coding sequence of SEQ 
ID NO:9 shown in Figure 9. 
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Figure 1 1 shows a nucleotide sequence (SEQ ID NO: 1 1) of a native sequence PR0194 cDNA, wherein 
SEQ ID NO:ll is a clone designated herein as "DNA26844-1394". 

Figure 12 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ 
IDNO:ll shown in Figure 11. 

Figure 13 shows a nucleotide sequence (SEQ ID NO: 13) of a native sequence PR0218 cDNA, wherein 
SEQ ID NO: 13 is a clone designated herein as "DNA30867-1335\ 

Figure 14 shows the amino acid sequence (SEQ ID NO: 14) derived from the coding sequence of SEQ 
ID NO: 13 shown in Figure 13 . 

Figure 15 shows a nucleotide sequence (SEQ ID NO: 15) of a native sequence PRO260 cDNA, wherein 
SEQ ID NO:15 is a clone designated herein as "DNA33470-1175 , \ 

Figure 16 shows the amino acid sequence (SEQ ID NO: 16) derived from the coding sequence of SEQ 
ID NO: 15 shown in Figure 15. 

Figure 17 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PR0233 cDNA, wherein 
SEQ ID NO: 17 is a clone designated herein as "DNA34436-1238". 

Figure 18 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 
ID NO: 17 shown in Figure 17. 

Figure 19 shows a nucleotide sequence (SEQ ID NO: 19) of a native sequence PR0234 cDNA, wherein 
SEQ ID NO: 19 is a clone designated herein as "DNA35557-1137". 

Figure 20 shows the amino acid sequence (SEQ ID NO:20) derived from the coding sequence of SEQ 
ID NO: 19 shown in Figure 19. 

Figure 21 shows a nucleotide sequence (SEQ ID NO:21) of a native sequence PR0236 cDNA, wherein 
SEQ ID NO:21 is a clone designated herein as "DNA35599-1168". 

Figure 22 shows the amino acid sequence (SEQ ID NO:22) derived from the coding sequence of SEQ 
ID NO:21 shown in Figure 21, 

Figure 23 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR0244 cDNA, wherein 
SEQ ID NO:23 is a clone designated herein as "0^35668-1171". 

Figure 24 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 
ID NO:23 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:25) of a native sequence PR0262 cDNA, wherein 
SEQ ID NO:25 is a clone designated herein as "DNA36992-1168". 

Figure 26 shows the amino acid sequence (SEQ ID N0:26) derived from the coding sequence of SEQ 
ID NO:25 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence PR0271 cDNA, wherein 
SEQ ID NO:27 is a clone designated herein as ,, DNA39423-1182". 

Figure 28 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ 
ID NO:27 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:29) of a native sequence PR0268 cDNA, wherein 
SEQ ID NO:29 is a clone designated herein as "DNA39427-1179\ 
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Figure 30 shows the amino acid sequence (SEQ ID NO:30) derived from the coding sequence of SEQ 
ID NO:29 shown in Figure 29. 

Figure 31 shows a nucleotide sequence (SEQ ID NO:31) of a native sequence PRO270 cDNA, wherein 
SEQ ID NO:31 is a clone designated herein as "DNA39510-1181". 

Figure 32 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 
ID NO:31 shown in Figure 31. 

Figure 33 shows a nucleotide sequence (SEQ ID NO:33) of a native sequence PR0355 cDNA, wherein 
SEQ ID NO:33 is a clone designated herein as "DNA39518-1247". 

Figure 34 shows the amino acid sequence (SEQ ID NO:34) derived from the coding sequence of SEQ 
ID NO:33 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:35) of a native sequence PR0298 cDNA, wherein 
SEQ ID NO:35 is a clone designated herein as "DNA39975-1210", 

Figure 36 shows the amino acid sequence (SEQ ID NO:36) derived from the coding sequence of SEQ 
ID NO:35 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:37) of a native sequence PR0299 cDNA, wherein 
SEQ ID NO:37 is a clone designated herein as "DNA39976-1215\ 

Figure 38 shows the amino acid sequence (SEQ ID NO:38) derived from the coding sequence of SEQ 
ID NO:37 shown in Figure 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO:39) of a native sequence PR0296 cDNA, wherein 
SEQ ID NO:39 is a clone designated herein as "DNA39979-1213". 

Figure 40 shows the amino acid sequence (SEQ ID NO:40) derived from the coding sequence of SEQ 
ID NO:39 shown in Figure 39. 

Figure 41 shows a nucleotide sequence (SEQ ID NO:41) of a native sequence PR0329 cDNA, wherein 
SEQ ID NO:41 is a clone designated herein as "DNA40594-1233". 

Figure 42 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ 
ID NO:41 shown in Figure 41. 

Figure 43 shows a nucleotide sequence (SEQ ID NO:43) of a native sequence PRO330 cDNA, wherein 
SEQ ID NO:43 is a clone designated herein as "DNA40603-1232". 

Figure 44 shows the amino acid sequence (SEQ ID NO:44) derived from the coding sequence of SEQ 
ID NO:43 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ED NO:45) of a native sequence PR0294 cDNA, wherein 
SEQ ID NO:45 is a clone designated herein as "DNA40604-1187". 

Figure 46 shows the amino acid sequence (SEQ ID NO: 46) derived from the coding sequence of SEQ 
ID NO:45 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ED NO:47) of a native sequence PRO300 cDNA, wherein 
SEQ ID NO:47 is a clone designated herein as n DNA40625-1189". 

Figure 48 shows the amino acid sequence (SEQ ED NO:48) derived from the coding sequence of SEQ 
ID NO:47 shown in Figure 47. 
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Figure 49 shows a nucleotide sequence (SEQ ID NO:49) of a native sequence PRO307 cDNA, wherein 
SEQ ID NO:49 is a clone designated herein as "DNA41225-1217\ 

Figure 50 shows the amino acid sequence (SEQ ID NO:50) derived from the coding sequence of SEQ 
ID NO:49 shown in Figure 49. 

Figure 51 shows a nucleotide sequence (SEQ ID NO:51) of a native sequence PR0334 cDNA, wherein 
SEQ ID NO:51 is a clone designated herein as "DNA4 1379- 1236". 

Figure 52 shows the amino acid sequence (SEQ ID NO:52) derived from the coding sequence of SEQ 
ID NO:51 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO:53) of a native sequence PR0352 cDNA, wherein 
SEQ ID NO:53 is a cione designated herein as "DNA41386-1316". 

Figure 54 shows the amino acid sequence (SEQ ID NO:54) derived from the coding sequence of SEQ 
ID NO:53 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO:55) of a native sequence PRO710 cDNA, wherein 
SEQ ID NO:55 is a clone designated herein as "DNA44161-1434". 

Figure 56 shows the amino acid sequence (SEQ ID NO:56) derived from the coding sequence of SEQ 
ID NO: 55 shown in Figure 55. 

Figure 57 shows a nucleotide sequence (SEQ ID NO:57) of a native sequence PR0873 cDNA, wherein 
SEQ ID NO:57 is a clone designated herein as "DNA44 179- 1362". 

Figure 58 shows the amino acid sequence (SEQ ID NO:58) derived from the coding sequence of SEQ 
ID NO:57 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO:59) of a native sequence PR0354 cDNA, wherein 
SEQ ID NO:59 is a clone designated herein as "DNA44192-1246". 

Figure 60 shows the amino acid sequence (SEQ ID NO:60) derived from the coding sequence of SEQ 
ID NO:59 shown in Figure 59. 

Figure 61 shows a nucleotide sequence (SEQ ID NO:61) of a native sequence PR01151 cDNA, wherein 
SEQ ID NO:61 is a clone designated herein as "DNA44694-1500". 

Figure 62 shows the amino acid sequence (SEQ ID NO:62) derived from the coding sequence of SEQ 
ID NO: 61 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PR0382 cDNA, wherein 
SEQ ID NO:63 is a clone designated herein as "DNA45234-1277". 

Figure 64 shows the amino acid sequence (SEQ ID N0:64) derived from the coding sequence of SEQ 
ED NO:63 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO:65) of a native sequence PR01864 cDNA, wherein 
SEQ ID NO:65 is a clone designated herein as "DNA45409-2511\ 

Figure 66 shows the amino acid sequence (SEQ ID NO:66) derived from the coding sequence of SEQ 
ID NO:65 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO:67) of a native sequence PR0386 cDNA, wherein 
SEQ ID NO:67 is a clone designated herein as "DNA45415-1318". 
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Figure 68 shows the amino acid sequence (SEQ ID NO: 68) derived from the coding sequence of SEQ 
ID NO:67 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO:69) of a native sequence PR0541 cDNA, wherein 
SEQ ID NO:69 is a clone designated herein as "DNA45417-1432". 

Figure 70 shows the amino acid sequence (SEQ ID NO:70) derived from the coding sequence of SEQ 
ID NO:69 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO:71) of a native sequence PR0852 cDNA, wherein 
SEQ ID NO:71 is a clone designated herein as "DNA45493-1349". 

Figure 72 shows the amino acid sequence (SEQ ID NO:72) derived from the coding sequence of SEQ 
ID NO:71 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:73) of a native sequence PRO700 cDNA, wherein 
SEQ ID NO:73 is a clone designated herein as "DNA46776-1284\ 

Figure 74 shows the amino acid sequence (SEQ ID NO:74) derived from the coding sequence of SEQ 
ID NO: 73 shown in Figure 73. 

Figures 75A-75B show a nucleotide sequence (SEQ ID NO:75) of a native sequence PRO708 cDNA, 
wherein SEQ ID NO:75 is a clone designated herein as "DNA48296-1292". 

Figure 76 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ 
ID NO:75 shown in Figures 75A-75B. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PRO707 cDNA, wherein 
SEQ ID NO:77 is a clone designated herein as "DNA48306-1291\ 

Figure 78 shows the amino acid sequence (SEQ ID NO:78) derived from the coding sequence of SEQ 
ID NO:77 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO:79) of a native sequence PR0864 cDNA, wherein 
SEQ ID NO:79 is a clone designated herein as "DNA48328-1355" . 

Figure 80 shows the amino acid sequence (SEQ ID NO:80) derived from the coding sequence of SEQ 
ID NO:79 shown in Figure 79. 

Figure 81 shows a nucleotide sequence (SEQ ID NO:81) of a native sequence PRO706 cDNA, wherein 
SEQ ID NO: 81 is a clone designated herein as "DNA48329-1290". 

Figure 82 shows the amino acid sequence (SEQ ID NO: 82) derived from the coding sequence of SEQ 
ID NO:81 shown in Figure 81. 

Figure 83 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PR0732 cDNA, wherein 
SEQ ID NO:83 is a clone designated herein as "DNA48334-1435\ 

Figure 84 shows the amino acid sequence (SEQ ID NO:84) derived from the coding sequence of SEQ 
ID NO:83 shown in Figure 83. 

Figure 85 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PR0537 cDNA, wherein 
SEQ ID NO:85 is a clone designated herein as "DNA49141-1431". 

Figure 86 shows the amino acid sequence (SEQ ID NO:86) derived from the coding sequence of SEQ 
ID NO:85 shown in Figure 85. 
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Figure 87 shows a nucleotide sequence (SEQ ID NO:87) of a native sequence PR0545 cDNA, wherein 
SEQ ED NO:87 is a clone designated herein as "DNA49624-1279". 

Figure 88 shows the amino acid sequence (SEQ ID NO:88) derived from the coding sequence of SEQ 
ID NO:87 shown in Figure 87. 

Figure 89 shows a nucleotide sequence (SEQ ED NO:89) of a native sequence PR0718 cDNA, wherein 
SEQ ID NO:89 is a clone designated herein as "DNA49647-1398". 

Figure 90 shows the amino acid sequence (SEQ ID NO:90) derived from the coding sequence of SEQ 
ID NO:89 shown in Figure 89. 

Figure 91 shows a nucleotide sequence (SEQ ED NO:91) of a native sequence PR0872 cDNA, wherein 
SEQ ED NO:91 is a clone designated herein as n DNA49819-1439\ 

Figure 92 shows the amino acid sequence (SEQ ED NO:92) derived from the coding sequence of SEQ 
ID NO:91 shown in Figure 91. 

Figure 93 shows a nucleotide sequence (SEQ ID NO:93) of a native sequence PRO704 cDNA, wherein 
SEQ ID NO:93 is a clone designated herein as "DNA5091 1-1288". 

Figure 94 shows the amino acid sequence (SEQ ED NO:94) derived from the coding sequence of SEQ 
ID NO:93 shown in Figure 93. 

Figure 95 shows a nucleotide sequence (SEQ ED NO:95) of a native sequence PRO705 cDNA, wherein 
SEQ ID NO:95 is a clone designated herein as "DNA50914-1289". 

Figure 96 shows the amino acid sequence (SEQ ED NO:96) derived from the coding sequence of SEQ 
ED NO:95 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:97) of a native sequence PR0871 cDNA, wherein 
SEQ ID NO:97 is a clone designated herein as "DNA50919-1361". 

Figure 98 shows the amino acid sequence (SEQ ID NO: 98) derived from the coding sequence of SEQ 
ID NO:97 shown in Figure 97. 

Figure 99 shows a nucleotide sequence (SEQ ID NO:99) of a native sequence PRO702 cDNA, wherein 
SEQ ID NO:99 is a clone designated herein as "DNA50980-1286". 

Figure 100 shows the amino acid sequence (SEQ ID NO: 100) derived from the coding sequence of SEQ 
ID NO:99 shown in Figure 99. 

Figure 101 shows a nucleotide sequence (SEQ ID NO: 101) of a native sequence PR0944 cDNA, wherein 
SEQ ID NO:101 is a clone designated herein as "DNA52185-1370". 

Figure 102 shows the amino acid sequence (SEQ ID NO: 102) derived from the coding sequence of SEQ 
ID NO:101 shown in Figure 101. 

Figure 103 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PR0739 cDNA, wherein 
SEQ ID NO: 103 is a clone designated herein as "DNA52756". 

Figure 104 shows the amino acid sequence (SEQ ID NO; 104) derived from the coding sequence of SEQ 
ID NO: 103 shown in Figure 103. 

Figure 105 shows a nucleotide sequence (SEQ ID NO: 105) of a native sequence PR0941 cDNA, wherein 
SEQ ID NO: 105 is a clone designated herein as "DNA53906-1368\ 
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Figure 106 shows the amino acid sequence (SEQ ID NO: 106) derived from the coding sequence of SEQ 
ID NO: 105 shown in Figure 105. 

Figure 107 shows a nucleotide sequence (SEQ ID NO: 107) of a native sequence PRO1082 cDNA, 
wherein SEQ ID NO:107 is a clone designated herein as "DNA53912-1457". 

Figure 108 shows the amino acid sequence (SEQ ID NO: 108) derived from the coding sequence of SEQ 
ID NO: 107 shown in Figure 107. 

Figure 109 shows a nucleotide sequence (SEQ ID NO: 109) of a native sequence PROH33 cDNA, 
wherein SEQ ID NO: 109 is a clone designated herein as "DNA53913-1490". 

Figure 1 10 shows the amino acid sequence (SEQ ID NO: 1 10) derived from the coding sequence of SEQ 
ID NO: 109 shown in Figure 109. 

Figure 111 shows a nucleotide sequence (SEQ ID NO:lll)of anative sequence PR0983 cDNA, wherein 
SEQ ID NO: 111 is a clone designated herein as "DNA53977-1371\ 

Figure 1 12 shows the amino acid sequence (SEQ ID NO: 1 12) derived from the coding sequence of SEQ 
ID NO:lll shown in Figure 111. 

Figure 1 13 shows a nucleotide sequence (SEQ ID NO: 1 13) of a native sequence PR0784 cDNA, wherein 
SEQ ID NO:113 is a clone designated herein as "DNA53978-1443". 

Figure 1 14 shows the amino acid sequence (SEQ ID NO : 1 14) derived from the coding sequence of SEQ 
ID NO: 113 shown in Figure 113. 

Figure 1 15 shows a nucleotide sequence (SEQ ID NO: 1 15) of a native sequence PR0783 cDNA, wherein 
SEQ ID NO: 115 is a clone designated herein as "DNA53996-1442". 

Figure 1 16 shows the amino acid sequence (SEQ ID NO : 1 16) derived from the coding sequence of SEQ 
ID NO: 115 shown in Figure 115. 

Figure 1 17 shows a nucleotide sequence (SEQ ID NO: 1 17) of anative sequence PRO940 cDNA, wherein 
SEQ ID NO: 117 is a clone designated herein as "DNA540G2-1367". 

Figure 118 shows the amino acid sequence (SEQ ID NO:118) derived from the coding sequence of SEQ 
ID NO: 117 shown in Figure 117. 

Figure 1 19 shows a nucleotide sequence (SEQ ID NO: 1 19) of a native sequence PR0768 cDNA, wherein 
SEQ ID NO:119 is a clone designated herein as "DNA55737-1345". 

Figure 120 shows the amino acid sequence (SEQ ID NO: 120) derived from the coding sequence of SEQ 
ID NO: 119 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO: 121) of a native sequence PRO1079 cDNA, 
wherein SEQ ID NO: 121 is a clone designated herein as "DNA56050-1455". 

Figure 122 shows the amino acid sequence (SEQ ID NO: 122) derived from the coding sequence of SEQ 
ID NO: 121 shown in Figure 121. 

Figure 123 shows a nucleotide sequence (SEQ ID NO: 123) of a native sequence PRO1078 cDNA, 
wherein SEQ ID NO:123 is a clone designated herein as "DNA56052-1454". 

Figure 124 shows the amino acid sequence (SEQ ID NO: 124) derived from the coding sequence of SEQ 
ID NO: 123 shown in Figure 123. 
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Figure 125 shows a nucleotide sequence (SEQ ID NO: 125) of a native sequence PRO1018 cDNA, 
wherein SEQ ID NO: 125 is a clone designated herein as rf DNA56107-1415". 

Figure 126 shows the amino acid sequence (SEQ ID NO: 126) derived from the coding sequence of SEQ 
ID NO: 125 shown in Figure 125. 

Figure 127 shows anucleotide sequence (SEQ ID NO: 127) of a native sequence PR0793cDNA, wherein 
SEQ ID NO: 127 is a clone designated herein as "DNA561 10-1437". 

Figure 128 shows the amino acid sequence (SEQ ID NO: 128) derived from the coding sequence of SEQ 
ID NO: 127 shown in Figure 127. 

Figure 129 shows a nucleotide sequence (SEQ ID NO: 129) of a native sequence PR01773 cDNA, 
wherein SEQ ID NO: 129 is a clone designated herein as "DNA56406-1704 n . 

Figure 130 shows the arnino acid sequence (SEQ ID NO: 130) derived from the coding sequence of SEQ 
ID NO: 129 shown in Figure 129. 

Figure 131 shows a nucleotide sequence (SEQ ID NO: 131) of a native sequence PRO 1014 cDNA, 
wherein SEQ ID NO:131 is a clone designated herein as "DNA56409-1377". 

Figure 132 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ 
ID NO:131 shown in Figure 131. 

Figure 133 shows a nucleotide sequence (SEQ ID NO: 133) of a native sequence PRO1013 cDNA, 
wherein SEQ ID NO:133 is a clone designated herein as "DNA56410-1414". 

Figure 134 shows the amino acid sequence (SEQ ID NO: 134) derived from the coding sequence of SEQ 
ID NO: 133 shown in Figure 133. 

Figure 135 shows a nucleotide sequence (SEQ ID NO: 135) of anative sequence PR0937 cDNA, wherein 
SEQ ID NO: 135 is a clone designated herein as "DNA56436-1448\ 

Figure 136 shows the amino acid sequence (SEQ ID NO: 136) derived from the coding sequence of SEQ 
ID NO: 135 shown in Figure 135. 

Figure 137 shows a nucleotide sequence (SEQ ID NO: 137) of a native sequence PR01477 cDNA, 
wherein SEQ ID NO: 137 is a clone designated herein as "DNA56529-1647". 

Figure 138 shows the arnino acid sequence (SEQ ID NO: 138) derived from the coding sequence of SEQ 
ID NO: 137 shown in Figure 137. 

Figure 139 shows anucleotide sequence (SEQ ID NO: 139) of a native sequence PR0842 cDNA, wherein 
SEQ ID NO:139 is a clone designated herein as "DNA56855-1447". 

Figure 140 shows the amino acid sequence (SEQ ID NO: 140) derived from the coding sequence of SEQ 
ID NO: 139 shown in Figure 139. 

Figure 141 shows a nucleotide sequence (SEQ ID NO: 141) of a native sequence PR0839 cDNA, wherein 
SEQ ID NO:141 is a clone designated herein as "DNA56859-1445\ 

Figure 142 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ 
ID NO: 141 shown in Figure 141. 

Figure 143 shows a nucleotide sequence (SEQ ID NO: 143) of a native sequence PRO1180 cDNA, 
wherein SEQ ID NO: 143 is a clone designated herein as "DNA56860-1510". 
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Figure 144 shows the amino acid sequence (SEQ ID NO: 144) derived from the coding sequence of SEQ 
ID NO: 143 shown in Figure 143. 

Figure 145 shows a nucleotide sequence (SEQ ID NO: 145) of a native sequence PR01134 cDNA, 
wherein SEQ ID NO:145 is a clone designated herein as M DNA56865-149r. 

Figure 146 shows the amino acid sequence (SEQ ID NO: 146) derived from the coding sequence of SEQ 
ID NO:145 shown in Figure 145. 

Figure 147 shows a nucleotide sequence (SEQ ID NO: 147) of a native sequence PROH15 cDNA, 
wherein SEQ ID NO: 147 is a clone designated herein as "DNA56868-1478". 

Figure 148 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ 
ID NO: 147 shown in Figure 147. 

Figure 149 shows a nucleotide sequence (SEQ ID NO:149) of a native sequence PR01277 cDNA, 
wherein SEQ ID NO:149 is a clone designated herein as ,, DNA56869-1545\ 

Figure 150 shows the amino acid sequence (SEQ ID NO: 150) derived from the coding sequence of SEQ 
ID NO: 149 shown in Figure 149. 

Figure 151 shows a nucleotide sequence (SEQ ID NO: 151) of a native sequence PR01135 cDNA, 
wherein SEQ ID NO:151 is a clone designated herein as ,r DNA56870-1492". 

Figure 152 shows the amino acid sequence (SEQ ID NO: 152) derived from the coding sequence of SEQ 
ID NO:151 shown in Figure 151. 

Figure 153 shows anucleotide sequence (SEQ ID NO: 153) of a native sequence PR0827 cDNA, wherein 
SEQ ID NO: 153 is a clone designated herein as "DNA57039-1402". 

Figure 154 shows the amino acid sequence (SEQ ED NO: 154) derived from the coding sequence of SEQ 
ID NO: 153 shown in Figure 153. 

Figure 155 shows a nucleotide sequence (SEQ ID NO: 155) of a native sequence PRO1057 cDNA, 
wherein SEQ ID NO: 155 is a clone designated herein as "DNA57253-1382". 

Figure 156 shows the amino acid sequence (SEQ ID NO: 156) derived from the coding sequence of SEQ 
ID NO: 155 shown in Figure 155. 

Figure 157 shows a nucleotide sequence (SEQ ID NO: 157) of a native sequence PR01113 cDNA, 
wherein SEQ ID NO: 157 is a clone designated herein as ,, DNA57254-1477 t '. 

Figure 158 shows the amino acid sequence (SEQ ID NO: 158) derived from the coding sequence of SEQ 
ID NO: 157 shown in Figure 157. 

Figure 159 shows a nucleotide sequence (SEQ ID NO: 159) of a native sequence PRO1006 cDNA, 
wherein SEQ ID NO: 159 is a clone designated herein as "DNA57699-1412" . 

Figure 160 shows the amino acid sequence (SEQ ID NO: 160) derived from the coding sequence of SEQ 
ID NO: 159 shown in Figure 159. 

Figure 161 shows a nucleotide sequence (SEQ ID NO: 161) of a native sequence PRO1074 cDNA, 
wherein SEQ ID NO: 161 is a clone designated herein as "DNA57704-1452\ 

Figure 162 shows the amino acid sequence (SEQ ID NO: 162) derived from the coding sequence of SEQ 
ID NO:161 shown in Figure 161. 
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Figure 163 shows a nucleotide sequence (SEQ ID NO: 163) of a native sequence PRO1073 cDNA, 
wherein SEQ ID NO: 163 is a clone designated herein as "DNA57710-145r. 

Figure 164 shows the amino acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ 
ID NO: 163 shown in Figure 163. 

Figure 165 shows a nucleotide sequence (SEQ ID NO: 165) of a native sequence PROH36 cDNA, 
wherein SEQ ID NO: 165 is a clone designated herein as "DNA57827-1493". 

Figure 166 shows the amino acid sequence (SEQ ID NO: 166) derived from the coding sequence of SEQ 
ID NO: 165 shown in Figure 165. 

Figure 167 shows a nucleotide sequence (SEQ ID NO: 167) of a native sequence PRO1004 cDNA, 
wherein SEQ ID NO: 167 is a clone designated herein as n DNA57844-1410\ 

Figure 168 shows the amino acid sequence (SEQ ED NO: 168) derived from the coding sequence of SEQ 
ID NO: 167 shown in Figure 167. 

Figure 169 shows a nucleotide sequence (SEQ ID NO: 169) of a native sequence PR01344 cDNA, 
wherein SEQ ID NO: 169 is a clone designated herein as "DNA58723-1588". 

Figure 170 shows the amino acid sequence (SEQ ID NO: 170) derived from the coding sequence of SEQ 
ID NO: 169 shown in Figure 169. 

Figure 171 shows a nucleotide sequence (SEQ ID NO:171) of a native sequence PRO1110 cDNA, 
wherein SEQ ID NO: 171 is a clone designated herein as "DNA58727-1474". 

Figure 172 shows the amino acid sequence (SEQ ID NO: 172) derive^ from the coding sequence of SEQ 
ID NO: 171 shown in Figure 171. 

Figure 173 shows a nucleotide sequence (SEQ ID NO: 173) of a native sequence PR01378 cDNA, 
wherein SEQ ID NO:173 is a clone designated herein as "DNA58730-1607". 

Figure 174 shows the amino acid sequence (SEQ ID NO: 174) derived from the coding sequence of SEQ 
ID NO: 173 shown in Figure 173. 

Figure 175 shows a nucleotide sequence (SEQ ID NO:175) of a native sequence PR01481 cDNA, 
wherein SEQ ID NO: 175 is a clone designated herein as M DNA58732-1650". 

Figure 176 shows the amino acid sequence (SEQ ID NO: 176) derived from the coding sequence of SEQ 
ID NO: 175 shown in Figure 175. 

Figure 177 shows a nucleotide sequence (SEQ ID NO: 177) of a native sequence PRO1109 cDNA, 
wherein SEQ ID NO: 177 is a clone designated herein as "DNA58737-1473". 

Figure 178 shows the amino acid sequence (SEQ ID NO: 178) derived from the coding sequence of SEQ 
ID NO: 177 shown in Figure 177. 

Figure 179 shows a nucleotide sequence (SEQ ID NO: 179) of a native sequence PR01383 cDNA, 
wherein SEQ ID NO: 179 is a clone designated herein as "DNA58743-1609". 

Figure 180 shows the amino acid sequence (SEQ ID NO: 180) derived from the coding sequence of SEQ 
ID NO: 179 shown in Figure 179. 

Figure 181 shows a nucleotide sequence (SEQ ID NO: 181) of a native sequence PRO1072 cDNA, 
wherein SEQ ID NO: 181 is a clone designated herein as "DNA58747-1384". 
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Figure 182 shows the amino acid sequence (SEQ ED NO: 182) derived from the coding sequence of SEQ 
ID NO: 181 shown in Figure 181. 

Figure 183 shows a nucleotide sequence (SEQ ID NO: 183) of a native sequence PR01189 cDNA, 
wherein SEQ ID NO: 183 is a clone designated herein as "DNA58828-1519\ 

Figure 184 shows the amino acid sequence (SEQ ID NO: 184) derived from the coding sequence of SEQ 
ID NO: 183 shown in Figure 183. 

Figure 185 shows a nucleotide sequence (SEQ ID NO:185) of a native sequence PRO1003 cDNA, 
wherein SEQ ID NO: 185 is a clone designated herein as "DNA58846-1409". 

Figure 186 shows the amino acid sequence (SEQ ID NO: 186) derived from the coding sequence of SEQ 
ID NO: 185 shown in Figure 185. 

Figure 187 shows a nucleotide sequence (SEQ ID NO:187) of a native sequence PRO1108 cDNA, 
wherein SEQ ID NO: 187 is a clone designated herein as "DNA58848-1472\ 

Figure 188 shows the amino acid sequence (SEQ ID NO: 188) derived from the coding sequence of SEQ 
ID NO: 187 shown in Figure 187. 

Figure 189 shows a nucleotide sequence (SEQ ID NO:189) of a native sequence PROH37 cDNA, 
wherein SEQ ID NO: 189 is a clone designated herein as "DNA58849-1494\ 

Figure 190 shows die amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ 
ID NO:189 shown in Figure 189. 

Figure 191 shows a nucleotide sequence (SEQ ID NO:191) of a native sequence PROH38 cDNA, 
wherein SEQ ID NO: 191 is a clone designated herein as "DNA58850-1495". 

Figure 192 shows the amino acid sequence (SEQ ID NO: 192) derived from the coding sequence of SEQ 
ID NO: 191 shown in Figure 191. 

Figure 193 shows a nucleotide sequence (SEQ ID NO: 193) of a native sequence PR01415 cDNA, 
wherein SEQ ID NO: 193 is a clone designated herein as n DNA58852-1637\ 

Figure 1 94 shows the amino acid sequence (SEQ ID NO : 194) derived from the coding sequence of SEQ 
ID NO: 193 shown in Figure 193. 

Figure 195 shows a nucleotide sequence (SEQ ID NO:195) of a native sequence PRO1054 cDNA, 
wherein SEQ ID NO:195 is a clone designated herein as "DNA58853-1423\ 

Figure 196 shows the amino acid sequence (SEQ ID NO: 196) derived from the coding sequence of SEQ 
ID NO: 195 shown in Figure 195. 

Figure 197 shows a nucleotide sequence (SEQ ID NO: 197) of a native sequence PR0994 cDNA, wherein 
SEQ ID NO:197 is a clone designated herein as n DNA58855- 1422". 

Figure 198 shows the amino acid sequence (SEQ ID NO: 198) derived from the coding sequence of SEQ 
ID NO: 197 shown in Figure 197. 

Figure 199 shows a nucleotide sequence (SEQ ID NO: 199) of a native sequence PRO1069 cDNA, 
wherein SEQ ID NO:199 is a clone designated herein as "DNA592 11-1450". 

Figure 200 shows the amino acid sequence (SEQ ID NO:200) derived from the coding sequence of SEQ 
ID NO: 199 shown in Figure 199. 
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Figure 201 shows a nucleotide sequence (SEQ ID NO:201) of a native sequence PR01411 cDNA, 
wherein SEQ ID NO:201 is a clone designated herein as "DNA59212-1627". 

Figure 202 shows the amino acid sequence (SEQ ID NO:202) derived from the coding sequence of SEQ 
ID NO:201 shown in Figure 201. 

Figure 203 shows a nucleotide sequence (SEQ ID NO:203) of a native sequence PROU29 cDNA, 
wherein SEQ ID NO:203 is a clone designated herein as "DNA592 13-1487". 

Figure 204 shows the amino acid sequence (SEQ ID NO:204) derived from the coding sequence of SEQ 
ID NO:203 shown in Figure 203. 

Figure 205 shows a nucleotide sequence (SEQ ID NO:205) of a native sequence PR01359 cDNA, 
wherein SEQ ID NO:205 is a clone designated herein as "DNA59219-1613". 

Figure 206 shows the amino acid sequence (SEQ ID NO:206) derived from the coding sequence of SEQ 
ID NO:205 shown in Figure 205. 

Figure 207 shows a nucleotide sequence (SEQ ID NO:207) of a native sequence PR01139 cDNA, 
wherein SEQ ID NO:207 is a clone designated herein as , 'DNA59497-1496". 

Figure 208 shows the amino acid sequence (SEQ ID NO:208) derived from the coding sequence of SEQ 
ID NO:207 shown in Figure 207. 

Figure 209 shows a nucleotide sequence (SEQ ID NO:209) of a native sequence PRO1065 cDNA, 
wherein SEQ ID NO:209 is a clone designated herein as "DNA59602-1436". 

Figure 210 shows the amino acid sequence (SEQ ID NO:210) derived from the coding sequence of SEQ 
ID NO:209 shown in Figure 209. 

Figure 211 shows a nucleotide sequence (SEQ ID NO:211) of a native sequence PRO1028 cDNA, 
wherein SEQ ID NO:211 is a clone designated herein as "DNA59603-1419". 

Figure 212 shows the amino acid sequence (SEQ ID NO:212) derived from the coding sequence of SEQ 
ID NO:211 shown in Figure 211. 

Figure 213 shows a nucleotide sequence (SEQ ID NO:213) of a native sequence PRO1027 cDNA, 
wherein SEQ ID NO:213 is a clone designated herein as "DNA59605-1418". 

Figure 214 shows the amino acid sequence (SEQ ID NO:214) derived from the coding sequence of SEQ 
ID NO:213 shown in Figure 213. 

Figure 215 shows a nucleotide sequence (SEQ ID NO:215) of a native sequence PRO1140 cDNA, 
wherein SEQ ID NO:215 is a clone designated herein as "DNA59607-1497". 

Figure 216 shows the amino acid sequence (SEQ ID NO:216) derived from the coding sequence of SEQ 
ID NO:215 shown in Figure 215. 

Figure 217 shows a nucleotide sequence (SEQ ID NO:217) of a native sequence PR01291 cDNA, 
wherein SEQ ID NO:217 is a clone designated herein as "DNA59610-1556". 

Figure 218 shows the amino acid sequence (SEQ ID NO:218) derived from the coding sequence of SEQ 
ID NO:217 shown in Figure 217. 

Figure 219 shows a nucleotide sequence (SEQ ID NO:219) of a native sequence PRO1105 cDNA, 
wherein SEQ ID NO:219 is a clone designated herein as "DNA59612-1466". 
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Figure 220 shows the amino acid sequence (SEQ ID NO:220) derived from the coding sequence of SEQ 
ID NO:219 shown in Figure 219. 

Figure 221 shows a nucleotide sequence (SEQ ID NO:221) of a native sequence PRO1026 cDNA, 
wherein SEQ ID NO:221 is a clone designated herein as "DNA59613-1417". 

Figure 222 shows the amino acid sequence (SEQ ID NO:222) derived from the coding sequence of SEQ 
5 ID NO :221 shown in Figure 221 . 

Figure 223 shows a nucleotide sequence (SEQ ID NO:223) of a native sequence PRO1104 cDNA, 
wherein SEQ ID NO:223 is a clone designated herein as ,, DNA59616-1465\ 

Figure 224 shows the amino acid sequence (SEQ ID NO:224) derived from the coding sequence of SEQ 
ID NO:223 shown in Figure 223. 
10 Figure 225 shows a nucleotide sequence (SEQ ID NO:225) of a native sequence PRO1100 cDNA, 

wherein SEQ ID NO:225 is a clone designated herein as "DNA59619-1464". 

Figure 226 shows the amino acid sequence (SEQ ID NO:226) derived from the coding sequence of SEQ 
ID NO:225 shown in Figure 225. 

Figure 227 shows a nucleotide sequence (SEQ ID NO:227) of a native sequence PROH41 cDNA, 
15 wherein SEQ ID NO:227 is a clone designated herein as "DNA59625-1498 ,( . 

Figure 228 shows the amino acid sequence (SEQ ID NO:228) derived from the coding sequence of SEQ 
ID NO:227 shown in Figure 227. 

Figure 229 shows a nucleotide sequence (SEQ ID NO:229) of a native sequence PRO 1772 cDNA, 
wherein SEQ ID NO:229 is a clone designated herein as " DNA598 17-1 703 \ 
20 Figure 230 shows the amino acid sequence (SEQ ID NO:230) derived from the coding sequence of SEQ 

ID NO:229 shown in Figure 229. 

Figure 231 shows a nucleotide sequence (SEQ ID NO:231) of a native sequence PRO1064 cDNA, 
wherein SEQ ID NO:231 is a clone designated herein as "DNA59827-1426". 

Figure 232 shows the amino acid sequence (SEQ ID NO:232) derived from die coding sequence of SEQ 
25 ID NO:231 shown in Figure 231. 

Figure 233 shows a nucleotide sequence (SEQ ID NO:233) of a native sequence PR01379 cDNA, 
wherein SEQ ID NO:233 is a clone designated herein as "DNA59828-1608\ 

Figure 234 shows the amino acid sequence (SEQ ID NO:234) derived from the coding sequence of SEQ 
ID NO:233 shown in Figure 233. 
30 Figure 235 shows a nucleotide sequence (SEQ ID NO:235) of a native sequence PR03573 cDNA, 

wherein SEQ ID NO:235 is a clone designated herein as "DNA59837-2545". 

Figure 236 shows the amino acid sequence (SEQ ID NO:236) derived from the coding sequence of SEQ 
ID NO:235 shown in Figure 235. 

Figure 237 shows a nucleotide sequence (SEQ ID NO:237) of a native sequence PR03566 cDNA, 
35 wherein SEQ ID NO:237 is a clone designated herein as "DNA59844-2542". 

Figure 238 shows the amino acid sequence (SEQ ID NO:238) derived from the coding sequence of SEQ 
ID NO:237 shown in Figure 237. 
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Figure 239 shows a nucleotide sequence (SEQ ID NO:239) of a native sequence PROH56 cDNA, 
wherein SEQ ID NO:239 is a clone designated herein as n DNA59853-1505". 

Figure 240 shows the amino acid sequence (SEQ ID NO:240) derived from the coding sequence of SEQ 
ID NO:239 shown in Figure 239. 

Figure 241 shows a nucleotide sequence (SEQ ID NO:241) of a native sequence PRO1098 cDNA, 
wherein SEQ ID NO:241 is a clone designated herein as "DNA59854-1459\ 

Figure 242 shows the amino acid sequence (SEQ ID NO:242) derived from the coding sequence of SEQ 
ID NO:241 shown in Figure 241. 

Figure 243 shows a nucleotide sequence (SEQ ID NO:243) of a native sequence PR01128 cDNA, 
wherein SEQ ID NO:243 is a clone designated herein as T>NA59855-1485\ 

Figure 244 shows the amino acid sequence (SEQ ID NO:244) derived from the coding sequence of SEQ 
ID NO:243 shown in Figure 243. 

Figure 245 shows a nucleotide sequence (SEQ ID NO:245) of a native sequence PR01248 cDNA, 
wherein SEQ ID NO:245 is a clone designated herein as "DNA60278-1530". 

Figure 246 shows the amino acid sequence (SEQ ID NO;246) derived from the coding sequence of SEQ 
ID NO:245 shown in Figure 245. 

Figure 247 shows a nucleotide sequence (SEQ ID NO:247) of a native sequence PROH27 cDNA, 
wherein SEQ ID NO:247 is a clone designated herein as "DNA60283-1484". 

Figure 248 shows the amino acid sequence (SEQ ID NO:248) derived from the coding sequence of SEQ 
ID NO:247 shown in Figure 247. 

Figure 249 shows a nucleotide sequence (SEQ ID NO:249) of a native sequence PR01316 cDNA, 
wherein SEQ ID NO:249 is a clone designated herein as "DNA60608-1577". 

Figure 250 shows the amino acid sequence (SEQ ID NO:250) derived from the coding sequence of SEQ 
ID NO:249 shown in Figure 249. 

Figure 251 shows a nucleotide sequence (SEQ ID NO:251) of a native sequence PR01197 cDNA, 
wherein SEQ ID NO:251 is a clone designated herein as "DNA6061 1-1524". 

Figure 252 shows the amino acid sequence (SEQ ID NO:252) derived from the coding sequence of SEQ 
ID NO:251 shown in Figure 251 . 

Figure 253 shows a nucleotide sequence (SEQ ID NO:253) of a native sequence PR01125 cDNA, 
wherein SEQ ID NO:253 is a clone designated herein as "DNA60619-1482". 

Figure 254 shows the amino acid sequence (SEQ ID NO:254) derived from the coding sequence of SEQ 
ID NO-.253 shown in Figure 253. 

Figure 255 shows a nucleotide sequence (SEQ ID NO:255) of a native sequence PROH58 cDNA, 
wherein SEQ ID NO:255 is a clone designated herein as "DNA60625-1507". 

Figure 256 shows the amino acid sequence (SEQ ID NO:256) derived from the coding sequence of SEQ 
ID NO:255 shown in Figure 255. 

Figure 257 shows a nucleotide sequence (SEQ ID NO:257) of a native sequence PROH24 cDNA, 
wherein SEQ ID NO:257 is a clone designated herein as "DNA60629-1481 n . 
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Figure 258 shows the amino acid sequence (SEQ ID NO:258) derived from the coding sequence of SEQ 
ID NO:257 shown in Figure 257. 

Figure 259 shows a nucleotide sequence (SEQ ID NO:259) of a native sequence PRO1380 cDNA, 
wherein SEQ ID NO:259 is a clone designated herein as fl DNA60740-1615\ 

Figure 260 shows the amino acid sequence (SEQ ID NO:260) derived from the coding sequence of SEQ 
ID NO:259 shown in Figure 259. 

Figure 261 shows a nucleotide sequence (SEQ ID NO:261) of a native sequence PR01377 cDNA, 
wherein SEQ ID NO:261 is a clone designated herein as "DNA61608-1606". 

Figure 262 shows the amino acid sequence (SEQ ID NO:262) derived from the coding sequence of SEQ 
ID NO:261 shown in Figure 261. 

Figure 263 shows a nucleotide sequence (SEQ ID NO:263) of a native sequence PR01287 cDNA, 
wherein SEQ ID NO:263 is a clone designated herein as t, DNA61755-1554". 

Figure 264 shows the amino acid sequence (SEQ ID NO:264) derived from the coding sequence of SEQ 
ID NO:263 shown in Figure 263. 

Figure 265 shows a nucleotide sequence (SEQ ID NO:265) of a native sequence PR01249 cDNA, 
wherein SEQ ID NO:265 is a clone designated herein as "DNA62809-1531". 

Figure 266 shows the amino acid sequence (SEQ ID NO:266) derived from the coding sequence of SEQ 
ID NO:265 shown in Figure 265. 

Figure 267 shows a nucleotide sequence (SEQ ID NO:267) of a native sequence PRO 1335 cDNA, 
wherein SEQ ID NO:267 is a clone designated herein as "DNA62812-1594". 

Figure 268 shows the amino acid sequence (SEQ ID NO:268) derived from the coding sequence of SEQ 
ID NO:267 shown in Figure 267. 

Figure 269 shows a nucleotide sequence (SEQ ID NO:269) of a native sequence PR03572 cDNA, 
wherein SEQ ID NO:269 is a clone designated herein as "DNA62813-2544". 

Figure 270 shows the amino acid sequence (SEQ ID NO:270) derived from the coding sequence of SEQ 
ID NO:269 shown in Figure 269. 

Figure 271 shows a nucleotide sequence (SEQ ID NO:271) of a native sequence PR01599 cDNA, 
wherein SEQ ID NO:271 is a clone designated herein as "DNA62845-1684". 

Figure 272 shows the amino acid sequence (SEQ ID NO:272) derived from the coding sequence of SEQ 
ID NO:271 shown in Figure 271 . 

Figure 273 shows a nucleotide sequence (SEQ ID NO:273) of a native sequence PR01374 cDNA, 
wherein SEQ ID NO:273 is a clone designated herein as "DNA64849-1604". 

Figure 274 shows the amino acid sequence (SEQ ID NO:274) derived from the coding sequence of SEQ 
ID NO:273 shown in Figure 273. 

Figure 275 shows a nucleotide sequence (SEQ ID NO:275) of a native sequence PR01345 cDNA, 
wherein SEQ ID NO:275 is a clone designated herein as "DNA64852-1589". 

Figure 276 shows the amino acid sequence (SEQ ID NO:276) derived from the coding sequence of SEQ 
ID NO:275 shown in Figure 275. 



20 



WO 01/68848 



PCT7US01/06520 



Figure 277 shows a nucleotide sequence (SEQ ID NO:277) of a native sequence PR01311 cDNA, 
wherein SEQ ID NO:277 is a clone designated herein as ,, DNA64863-1573 tt . 

Figure 278 shows the amino acid sequence (SEQ ID NO:278) derived from the coding sequence of SEQ 
ID NO:277 shown in Figure 277. 

Figure 279 shows a nucleotide sequence (SEQ ID NO:279) of a native sequence PR01357 cDNA, 
wherein SEQ ID NO:279 is a clone designated herein as "DNA64881-1602". 

Figure 280 shows the amino acid sequence (SEQ ID NO:280) derived from the coding sequence of SEQ 
ID NO:279 shown in Figure 279. 

Figure 281 shows a nucleotide sequence (SEQ 3D NO:281) of a native sequence PR01557 cDNA, 
wherein SEQ ID NO:281 is a clone designated herein as "DNA64902-1667\ 

Figure 282 shows the amino acid sequence (SEQ ID NO:282) derived from the coding sequence of SEQ 
ID NO:281 shown in Figure 281 . 

Figure 283 shows a nucleotide sequence (SEQ ID NO:283) of a native sequence PRO1305 cDNA, 
wherein SEQ ID NO:283 is a clone designated herein as "DNA64952-1568\ 

Figure 284 shows the amino acid sequence (SEQ ID NO:284) derived from the coding sequence of SEQ 
ID NO:283 shown in Figure 283. 

Figure 285 shows a nucleotide sequence (SEQ ID NO:285) of a native sequence PRO1302 cDNA, 
wherein SEQ ID NO:285 is a clone designated herein as n DNA65403-1565\ 

Figure 286 shows the amino acid sequence (SEQ ID NO:286) derived from the coding sequence of SEQ 
ID NO:285 shown in Figure 285. 

Figure 287 shows a nucleotide sequence (SEQ ID NO:287) of a native sequence PR01266 cDNA, 
wherein SEQ ID NO:287 is a clone designated herein as "DNA65413-1534". 

Figure 288 shows the amino acid sequence (SEQ ID NO:288) derived from the coding sequence of SEQ 
ID NO:287 shown in Figure 287. 

Figures 289A-289B show a nucleotide sequence (SEQ ID NO:289) of a native sequence PR01336 
cDNA, wherein SEQ ID NO:289 is a clone designated herein as "DNA65423-1595". 

Figure 290 shows the amino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ 
ID NO:289 shown in Figures 289A-289B, 

Figure 291 shows a nucleotide sequence (SEQ ID NO:291) of a native sequence PR01278 cDNA, 
wherein SEQ ID NO:291 is a clone designated herein as "DNA66304-1546". 

Figure 292 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ 
ID NO:291 shown in Figure 291. 

Figure 293 shows a nucleotide sequence (SEQ ID NO:293) of a native sequence PRO1270 cDNA, 
wherein SEQ ID NO:293 is a clone designated herein as "DNA66308-1537". 

Figure 294 shows the amino acid sequence (SEQ ID NO:294) derived from the coding sequence of SEQ 
ID NO:293 shown in Figure 293. 

Figure 295 shows a nucleotide sequence (SEQ ID NO:295) of a native sequence PR01298 cDNA, 
wherein SEQ ID NO:295 is a clone designated herein as ,, DNA66511-1563". 
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Figure 296 shows the amino acid sequence (SEQ ID NO:296) derived from the coding sequence of SEQ 
ED NO:295 shown in Figure 295. 

Figure 297 shows a nucleotide sequence (SEQ ID NO:297) of a native sequence PRO1301 cDNA, 
wherein SEQ ID NO:297 is a clone designated herein as "DNA665 12-1564". 

Figure 298 shows the amino acid sequence (SEQ ID NO:298) derived from the coding sequence of SEQ 
5 ID NO:297 shown in Figure 297. 

Figure 299 shows a nucleotide sequence (SEQ ID NO:299) of a native sequence PR01268 cDNA, 
wherein SEQ ID NO:299 is a clone designated herein as "DNA665 19-1535". 

Figure 300 shows the amino acid sequence (SEQ ID NO:300) derived from the coding sequence of SEQ 
ID NO:299 shown in Figure 299. 
10 Figure 301 shows a nucleotide sequence (SEQ ID NO:301) of a native sequence PR01327 cDNA, 

wherein SEQ ID NO:301 is a clone designated herein as W DNA66521-1583". 

Figure 302 shows the amino acid sequence (SEQ ID NO:302) derived from the coding sequence of SEQ 
ID NO:301 shown in Figure 301. 

Figure 303 shows a nucleotide sequence (SEQ ID NO:303) of a native sequence PR01328 cDNA, 
15 wherein SEQ ID NO:303 is a clone designated herein as "DNA66658-1584". 

Figure 304 shows the amino acid sequence (SEQ ID NO:304) derived from the coding sequence of SEQ 
ID NO:303 shown in Figure 303. 

Figure 305 shows a nucleotide sequence (SEQ ID NO:305) of a native sequence PR01329 cDNA, 
wherein SEQ ID NO:305 is a clone designated herein as "DNA66660-1585". 
20 Figure 306 shows the amino acid sequence (SEQ ID NO:306) derived from the coding sequence of SEQ 

ID NO:305 shown in Figure 305. 

Figure 307 shows a nucleotide sequence (SEQ ID NO:307) of a native sequence PR01339 cDNA, 
wherein SEQ ID NO:307 is a clone designated herein as "DNA66669-1597". 

Figure 308 shows the amino acid sequence (SEQ ID NO:308) derived from the coding sequence of SEQ 
25 ID NO:307 shown in Figure 307. 

Figure 309 shows a nucleotide sequence (SEQ ID NO:309) of a native sequence PR01342 cDNA, 
wherein SEQ ID NO:309 is a clone designated herein as "DNA66674-1599". 

Figure 310 shows the amino acid sequence (SEQ ID NO:310) derived from the coding sequence of SEQ 
ID NO:309 shown in Figure 309. 
30 Figures 311A-311B show a nucleotide sequence (SEQ ID NO:311) of a native sequence PR01487 

cDNA, wherein SEQ ID NO:311 is a clone designated herein as H DNA68836-1656\ 

Figure 312 shows the amino acid sequence (SEQ ED NO:3 12) derived from the coding sequence of SEQ 
ID NO:311 shown in Figures 311A-311B. 

Figure 313 shows a nucleotide sequence (SEQ ID NO:313) of a native sequence PR03579 cDNA, 
35 wherein SEQ ID NO:313 is a clone designated herein as "DNA68862-2546" . 

Figure 314 shows the amino acid sequence (SEQ ID NO:314) derived from the coding sequence of SEQ 
ID NO-.313 shown in Figure 313. 
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Figure 315 shows a nucleotide sequence (SEQ ID NO:315) of a native sequence PR01472 cDNA, 
wherein SEQ ID NO:315 is a clone designated herein as f, DNA68866-1644\ 

Figure 316 shows the amino acid sequence (SEQ ID NO:316) derived from the coding sequence of SEQ 
ID NO:315 shown in Figure 315. 

Figure 317 shows a nucleotide sequence (SEQ ED NO:317) of a native sequence PRO 1385 cDNA, 
wherein SEQ ID NO:317 is a clone designated herein as "DNA68869-1610" . 

Figure 318 shows the amino acid sequence (SEQ ID NO:318) derived from the coding sequence of SEQ 
ID NO:317 shown in Figure 317. 

Figure 319 shows a nucleotide sequence (SEQ ID NO:319) of a native sequence PR01461 cDNA, 
wherein SEQ ID NO:319 is a clone designated herein as "DNA68871-1638". 

Figure 320 shows the amino acid sequence (SEQ ED NO:320) derived from the coding sequence of SEQ 
ID NO:319 shown in Figure 319. 

Figure 321 shows a nucleotide sequence (SEQ ID NO:321) of a native sequence PR01429 cDNA, 
wherein SEQ ID NO:321 is a clone designated herein as "DNA68879-1631". 

Figure 322 shows the amino acid sequence (SEQ ID NO:322) derived from the coding sequence of SEQ 
ID NO:321 shown in Figure 321. 

Figure 323 shows a nucleotide sequence (SEQ ID NO:323) of a native sequence PR01568 cDNA 4 
wherein SEQ ID NO:323 is a clone designated herein as "DNA68880-1676". 

Figure 324 shows the amino acid sequence (SEQ ID NO:324) derived from the coding sequence of SEQ 
ID NO:323 shown in Figure 323. 

Figure 325 shows a nucleotide sequence (SEQ ID NO:325) of a native sequence PR01569 cDNA, 
wherein SEQ ID NO:325 is a clone designated herein as "DNA68882-1677\ 

Figure 326 shows the amino acid sequence (SEQ ID NO:326) derived from the coding sequence of SEQ 
ID NO:325 shown in Figure 325. 

Figure 327 shows a nucleotide sequence (SEQ ID NO:327) of a native sequence PR01753 cDNA, 
wherein SEQ ID NO:327 is a clone designated herein as "DNA68883-1691 rt . 

Figure 328 shows the amino acid sequence (SEQ ID NO: 328) derived from the coding sequence of SEQ 
ID NO;327 shown in Figure 327. 

Figure 329 shows a nucleotide sequence (SEQ ID NO:329) of a native sequence PRO1570 cDNA, 
wherein SEQ ID NO:329 is a clone designated herein as "DNA68885-1678". 

Figure 330 shows the amino acid sequence (SEQ ID NO:330) derived from the coding sequence of SEQ 
ID NO:329 shown in Figure 329. 

Figure 331 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PR01559 cDNA, 
wherein SEQ ID NO:331 is a clone designated herein as "DNA68886\ 

Figure 332 shows the amino acid sequence (SEQ ID NO:332) derived from the coding sequence of SEQ 
ID NO:331 shown in Figure 331. 

Figure 333 shows a nucleotide sequence (SEQ ID NO:333) of a native sequence PR01486 cDNA, 
wherein SEQ ID N0:333 is a clone designated herein as "DNA71 180-1655". 
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Figure 334 shows the amino acid sequence (SEQ ID NO:334) derived from the coding sequence of SEQ 
ID NO:333 shown in Figure 333. 

Figure 335 shows a nucleotide sequence (SEQ ID NO:335) of a native sequence PR01433 cDNA, 
wherein SEQ ID NO:335 is a clone designated herein as "DNA71 184-1634". 

Figure 336 shows the amino acid sequence (SEQ ID NO:336) derived from the coding sequence of SEQ 
ID NO;335 shown in Figure 335. 

Figure 337 shows a nucleotide sequence (SEQ ID NO:337) of a native sequence PRO1490 cDNA, 
wherein SEQ ID NO:337 is a clone designated herein as "DNA71213-1659". 

Figure 338 shows the amino acid sequence (SEQ ID NO:338) derived from the coding sequence of SEQ 
ID NO:337 shown in Figure 337. 

Figure 339 shows a nucleotide sequence (SEQ ID NO:339) of a native sequence PR01482 cDNA, 
wherein SEQ ID NO:339 is a clone designated herein as "DNA71234-1651\ 

Figure 340 shows the amino acid sequence (SEQ ID NO:340) derived from the coding sequence of SEQ 
ID NO:339 shown in Figure 339. 

Figure 341 shows a nucleotide sequence (SEQ ID NO:341) of a native sequence PRO1409 cDNA, 
wherein SEQ ID NO:341 is a clone designated herein as "DNA71269-1621" . 

Figure 342 shows the amino acid sequence (SEQ ID NO: 342) derived from the coding sequence of SEQ 
ID NO:341 shown in Figure 341. 

Figure 343 shows a nucleotide sequence (SEQ ID NO:343) of a native sequence PR01446 cDNA, 
wherein SEQ ID NO:343 is a clone designated herein as "DNA7 1277-1636". 

Figure 344 shows the amino acid sequence (SEQ ID NO:344) derived from the coding sequence of SEQ 
ID NO:343 shown in Figure 343. 

Figure 345 shows a nucleotide sequence (SEQ ID NO:345) of a native sequence PRO1604 cDNA, 
wherein SEQ ID NO:345 is a clone designated herein as "DNA71286-1687". 

Figure 346 shows the amino acid sequence (SEQ ID NO:346) derived from the coding sequence of SEQ 
ID NO:345 shown in Figure 345. 

Figure 347 shows a nucleotide sequence (SEQ ID NO:347) of a native sequence PR01491 cDNA, 
wherein SEQ ID NO:347 is a clone designated herein as "DNA7 1883- 1660". 

Figure 348 shows the amino acid sequence (SEQ ID NO:348) derived from the coding sequence of SEQ 
ID NO:347 shown in Figure 347. 

Figure 349 shows a nucleotide sequence (SEQ ID NO:349) of a native sequence PR01431 cDNA, 
wherein SEQ ID NO:349 is a clone designated herein as "DNA73401-1633 " . 

Figure 350 shows the amino acid sequence (SEQ ID NO:350) derived from the coding sequence of SEQ 
ID NO:349 shown in Figure 349. 

Figures 351A-351B show a nucleotide sequence (SEQ ID NO:351) of a native sequence PR01563 
cDNA, wherein SEQ ID NO:351 is a clone designated herein as "DNA73492-1671". 

Figure 352 shows the amino acid sequence (SEQ ID NO:352) derived from the coding sequence of SEQ 
ID NO:351 shown in Figures 351A-351B. 
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Figure 353 shows a nucleotide sequence (SEQ ID NO: 353) of a native sequence PRO 1571 cDNA, 
wherein SEQ ID NO:353 is a clone designated herein as "DNA7373CM679". 

Figure 354 shows the amino acid sequence (SEQ ED NO: 354) derived from the coding sequence of SEQ 
ID NO:353 shown in Figure 353. 

Figure 355 shows a nucleotide sequence (SEQ ID NO:355) of a native sequence PR01572 cDNA, 
wherein SEQ ID NO:355 is a clone designated herein as "DNA73734-1680". 

Figure 356 shows the amino acid sequence (SEQ ID NO:356) derived from the coding sequence of SEQ 
ID NO:355 shown in Figure 355. 

Figure 357 shows a nucleotide sequence (SEQ ID NO:357) of a native sequence PR01573 cDNA, 
wherein SEQ ID NO:357 is a clone designated herein as "DNA73735-1681". 

Figure 358 shows the amino acid sequence (SEQ ID NO:358) derived from the coding sequence of SEQ 
ID NO:357 shown in Figure 357. 

Figure 359 shows a nucleotide sequence (SEQ ID NO:359) of a native sequence PRO1508 cDNA, 
wherein SEQ ID NO:359 is a clone designated herein as "DNA73742-1662\ 

Figure 360 shows the amino acid sequence (SEQ ID NO :360) derived from the coding sequence of SEQ 
ID NO:359 shown in Figure 359. 

Figure 361 shows a nucleotide sequence (SEQ ID NO:361) of a native sequence PR01485 cDNA, 
wherein SEQ ED NO:361 is a clone designated herein as "DNA73746-1654". 

Figure 362 shows the amino acid sequence (SEQ ID NO:362) derived from the coding sequence of SEQ 
ID NO:361 shown in Figure 361. 

Figure 363 shows a nucleotide sequence (SEQ ID NO:363) of a native sequence PR01564 cDNA, 
wherein SEQ ID NO:363 is a clone designated herein as "DNA73760-1672\ 

Figure 364 shows the amino acid sequence (SEQ ID NO:364) derived from the coding sequence of SEQ 
ID NO:363 shown in Figure 363. 

Figure 365 shows a nucleotide sequence (SEQ ID NO:365) of a native sequence PRO1550 cDNA, 
wherein SEQ ID NO:365 is a clone designated herein as n DNA76393-1664\ 

Figure 366 shows the amino acid sequence (SEQ ID NO:366) derived from the coding sequence of SEQ 
ID NO:365 shown in Figure 365. 

Figure 367 shows a nucleotide sequence (SEQ ID NO:367) of a native sequence PR01757 cDNA, 
wherein SEQ ID NO:367 is a clone designated herein as "DNA76398-1699". 

Figure 368 shows the amino acid sequence (SEQ ID NO:368) derived from the coding sequence of SEQ 
ID NO:367 shown in Figure 367. 

Figure 369 shows a nucleotide sequence (SEQ ID NO:369) of a native sequence PR01758 cDNA, 
wherein SEQ ID NO:369 is a clone designated herein as "DNA76399-1700". 

Figure 370 shows the amino acid sequence (SEQ ID NO:370) derived from the coding sequence of SEQ 
ID NO:369 shown in Figure 369. 

Figure 371 shows a nucleotide sequence (SEQ ID NO:371) of a native sequence PR01781 cDNA, 
wherein SEQ ID NO:371 is a clone designated herein as "DNA76522-2500\ 
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Figure 372 shows the amino acid sequence (SEQ ID NO:372) derived from the coding sequence of SEQ 
ID NO:371 shown in Figure 371. 

Figure 373 shows a nucleotide sequence (SEQ ID NO:373) of a native sequence PRO1606 cDNA, 
wherein SEQ ID NO:373 is a clone designated herein as "DNA76533-1689". 

Figure 374 shows the amino acid sequence (SEQ ID NO:374) derived from the coding sequence of SEQ 
ID NO:373 shown in Figure 373. 

Figure 375 shows a nucleotide sequence (SEQ ID NO:375) of a native sequence PR01784 cDNA, 
wherein SEQ ID NO:375 is a clone designated herein as "DNA77303-2502". 

Figure 376 shows the amino acid sequence (SEQ ID NO:376) derived from the coding sequence of SEQ 
ID NO:375 shown in Figure 375. 

Figure 377 shows a nucleotide sequence (SEQ ID NO:377) of a native sequence PR01774 cDNA, 
wherein SEQ ID NO:377 is a clone designated herein as "DNA77626-1705". 

Figure 378 shows the amino acid sequence (SEQ ID NO:378) derived from the coding sequence of SEQ 
ID NO:377 shown in Figure 377. 

Figure 379 shows a nucleotide sequence (SEQ ID NO:379) of a native sequence PRO1605 cDNA, 
wherein SEQ ID NO:379 is a clone designated herein as "DNA77648-1688". 

Figure 380 shows the amino acid sequence (SEQ ID NO:380) derived from the coding sequence of SEQ 
ID NO:379 shown in Figure 379. 

Figure 381 shows a nucleotide sequence (SEQ ID NO:381) of a native sequence PR01928 cDNA, 
wherein SEQ ID NO:381 is a clone designated herein as "DNA8 1754-2532". 

Figure 382 shows the amino acid sequence (SEQ ID NO:382) derived from the coding sequence of SEQ 
ID NO:381 shown in Figure 381. 

Figure 383 shows a nucleotide sequence (SEQ ID NO:383) of a native sequence PR01865 cDNA, 
wherein SEQ ID NO:383 is a clone designated herein as "DNA81757-2512". 

Figure 384 shows the amino acid sequence (SEQ ID NO:384) derived from the coding sequence of SEQ 
ID NO:383 shown in Figure 383. 

Figure 385 shows a nucleotide sequence (SEQ ID NO:385) of a native sequence PR01925 cDNA, 
wherein SEQ ID NO:385 is a clone designated herein as "DNA82302-2529". 

Figure 386 shows the amino acid sequence (SEQ ID NO:386) derived from the coding sequence of SEQ 
ID NO:385 shown in Figure 385. 

Figure 387 shows a nucleotide sequence (SEQ ID NO:387) of a native sequence PR01926 cDNA, 
wherein SEQ ID NO:387 is a clone designated herein as "DNA82340-2530". 

Figure 388 shows the amino acid sequence (SEQ ID NO:388) derived from the coding sequence of SEQ 
ID NO:387 shown in Figure 387. 

Figure 389 shows a nucleotide sequence (SEQ ID NO:389) of a native sequence PRO2630 cDNA, 
wherein SEQ ID NO:389 is a clone designated herein as "DNA8355r\ 

Figure 390 shows the amino acid sequence (SEQ ID NO:390) derived from the coding sequence of SEQ 
ID NO:389 shown in Figure 389. 
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Figure 391 shows a nucleotide sequence (SEQ ID NO:391) of a native sequence PR03443 cDNA, 
wherein SEQ ID NO:391 is a clone designated herein as "DNA87991-2540". 

Figure 392 shows the amino acid sequence (SEQ ID NO:392) derived from the coding sequence of SEQ 
ID NO:391 shown in Figure 391. 

Figure 393 shows a nucleotide sequence (SEQ ID NO:393) of a native sequence PRO3301 cDNA, 
wherein SEQ ID NO:393 is a clone designated herein as "DNA88002". 

Figure 394 shows the amino acid sequence (SEQ ID NO:394) derived from the coding sequence of SEQ 
ID NO:393 shown in Figure 393. 

Figure 395 shows a nucleotide sequence (SEQ ID NO:395) of a native sequence PR03442 cDNA, 
wherein SEQ ID NO:395 is a clone designated herein as n DNA92238-2539\ 

Figure 396 shows the amino acid sequence (SEQ ID NO:396) derived from the coding sequence of SEQ 
ID NO:395 shown in Figure 395. 

Figure 397 shows a nucleotide sequence (SEQ ID NO;397) of a native sequence PR04978 cDNA, 
wherein SEQ ID NO:397 is a clone designated herein as tt DNA95930" . 

Figure 398 shows the amino acid sequence (SEQ ID NO:398) derived from the coding sequence of SEQ 
ID NO:397 shown in Figure 397. 

Figure 399 shows a nucleotide sequence (SEQ ID NO:399) of a native sequence PRO5801 cDNA, 
wherein SEQ ED NO:399 is a clone designated herein as "DNAl 15291-2681 " . 

Figure 400 shows the amino acid sequence (SEQ ID NO:400) derived from the coding sequence of SEQ 
ID NO:399 shown in Figure 399. 

Figure 401 shows a nucleotide sequence (SEQ ID NO:401) of a native sequence PRO19630 cDNA, 
wherein SEQ ID NO:401 is a clone designated herein as n DNA23336-286r\ 

Figure 402 shows the amino acid sequence (SEQ ID NO:402) derived from the coding sequence of SEQ 
ID NO:401 shown in Figure 401. 

Figure 403 shows a nucleotide sequence (SEQ ID NO:403) of a native sequence PRO203 cDNA, wherein 
SEQ ID NO:403 is a clone designated herein as "DNA30862-1396". 

Figure 404 shows the amino acid sequence (SEQ ID NO:404) derived from the coding sequence of SEQ 
ID NO:403 shown in Figure 403. 

Figure 405 shows a nucleotide sequence (SEQ ID NO:405) of anative sequence PRO204 cDNA, wherein 
SEQ ID NO:405 is a clone designated herein as "DNA30871-1157". 

Figure 406 shows the amino acid sequence (SEQ ID NO:406) derived from the coding sequence of SEQ 
ID NO:405 shown in Figure 405. 

Figure 407 shows a nucleotide sequence (SEQ ID NO:407) of anative sequence PRO210 cDNA, wherein 
SEQ ID NO:407 is a clone designated herein as n DNA32279-1131 n . 

Figure 408 shows the amino acid sequence (SEQ ID NO:408) derived from the coding sequence of SEQ 
ID NO:407 shown in Figure 407. 

Figure 409 shows a nucleotide sequence (SEQ ID NO:409) of a native sequence PR0223 cDNA, wherein 
SEQ ID NO:409 is a clone designated herein as "DNA33206-1165". 
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Figure 410 shows the amino acid sequence (SEQ ID NO:410) derived from the coding sequence of SEQ 
ID NO:409 shown in Figure 409. 

Figure411 shows a nucleotide sequence (SEQ ID NO:411) of a native sequence PR0247cDNA, wherein 
SEQ ID NO:411 is a clone designated herein as "DNA35673-1201". 

Figure 412 shows the amino acid sequence (SEQ ID NO:412) derived from the coding sequence of SEQ 
ID NO:411 shown in Figure 41 1. 

Figure 413 shows a nucleotide sequence (SEQ ID NO:413) of a native sequence PR0358 cDNA, wherein 
SEQ ID NO:413 is a clone designated herein as "DNA47361-1 154-2". 

Figure 414 shows the amino acid sequence (SEQ ID NO:414) derived from the coding sequence of SEQ 
ID NO:413 shown in Figure 413. 

Figure 415 shows a nucleotide sequence (SEQ ID NO : 415) of a native sequence PR0724 cDNA, wherein 
SEQ ID NO:415 is a clone designated herein as "DNA4963 1-1328". 

Figure 416 shows the amino acid sequence (SEQ ID NO:416) derived from the coding sequence of SEQ 
ID NO:415 shown in Figure 415. 

Figure 417 shows a nucleotide sequence (SEQ ID NO:417) of anative sequence PR0868 cDNA, wherein 
SEQ ID NO:417 is a clone designated herein as "DNA52594-1270 n . 

Figure 418 shows the amino acid sequence (SEQ ID NO:418) derived from the coding sequence of SEQ 
ID NO:417 shown in Figure 417. 

Figure 419 shows a nucleotide sequence (SEQ ID NO :419) of a native sequence PRO740 cDNA, wherein 
SEQ ID NO:419 is a clone designated herein as "DNA55800-1263 tt . 

Figure 420 shows the amino acid sequence (SEQ ID NO:420) derived from the coding sequence of SEQ 
ID NO:419 shown in Figure 419. 

Figure 421 shows a nucleotide sequence (SEQ ID NO:421) of a native sequence PR01478 cDNA, 
wherein SEQ ID NO:421 is a clone designated herein as "DNA56531-1648". 

Figure 422 shows the amino acid sequence (SEQ ID NO: 422) derived from the coding sequence of SEQ 
ID NO:421 shown in Figure 421. 

Figure 423 shows a nucleotide sequence (SEQ ID NO:423) of anative sequence PR0162 cDNA, wherein 
SEQ ID NO:423 is a clone designated herein as "DNA56965-1356°. 

Figure 424 shows the amino acid sequence (SEQ ID NO:424) derived from the coding sequence of SEQ 
ID NO:423 shown in Figure 423. 

Figure 425 shows a nucleotide sequence (SEQ ID NO:425) of a native sequence PR0828 cDNA, wherein 
SEQ ID NO:425 is a clone designated herein as "DNA57037-1444". 

Figure 426 shows the amino acid sequence (SEQ ID NO :426) derived from the coding sequence of SEQ 
ID NO:425 shown in Figure 425. 

Figure 427 shows a nucleotide sequence (SEQ ID NO:427) of anative sequence PR0819cDNA, wherein 
SEQ ID N0:427 is a clone designated herein as tt DNA57695-1340\ 

Figure 428 shows the amino acid sequence (SEQ ID NO:428) derived from the coding sequence of SEQ 
ID NO:427 shown in Figure 427. 
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Figure 429 shows a nucleotide sequence (SEQ ID NO:429) of a native sequence PR0813 cDNA, wherein 
SEQ ID NO:429 is a clone designated herein as n DNA57834-1339\ 

Figure 430 shows the amino acid sequence (SEQ ID NO:430) derived from the coding sequence of SEQ 
ID NO:429 shown in Figure 429. 

Figure 431 shows a nucleotide sequence (SEQ ID NO:431) of a native sequence PROH94 cDNA, 
wherein SEQ ID NO:431 is a clone designated herein as "DNA57841-1522". 

Figure 432 shows the amino acid sequence (SEQ ID NO:432) derived from the coding sequence of SEQ 
ID NO:431 shown in Figure 431. 

Figure 433 shows a nucleotide sequence (SEQ ID NO:433) of a native sequence PR0887 cDNA, wherein 
SEQ ID NO:433 is a clone designated herein as u DNA58130 n . 

Figure 434 shows the amino acid sequence (SEQ ID NO:434) derived from the coding sequence of SEQ 
ID NO:433 shown in Figure 433. 

Figure 435 shows a nucleotide sequence (SEQ ID NO:435) of a native sequence PRO1071 cDNA, 
wherein SEQ ID NO:435 is a clone designated herein as "DNA58847-1383". 

Figure 436 shows the amino acid sequence (SEQ ID NO:436) derived from the coding sequence of SEQ 
ID NO:435 shown in Figure 435. 

Figure 437 shows a nucleotide sequence (SEQ ID NO:437) of a native sequence PRO1029 cDNA, 
wherein SEQ ID NO:437 is a clone designated herein as M DNA59493-1420\ 

Figure 438 shows the amino acid sequence (SEQ ID NO:438) derived from the coding sequence of SEQ 
ID NO:437 shown in Figure 437. 

Figure 439 shows a nucleotide sequence (SEQ ID NO:439) of a native sequence PRO1190 cDNA, 
wherein SEQ ID NO:439 is a clone designated herein as "DNA59586-1520". 

Figure 440 shows the amino acid sequence (SEQ ID NO:440) derived from the coding sequence of SEQ 
ID NO:439 shown in Figure 439. 

Figure 441 shows a nucleotide sequence (SEQ ID NO:441) of a native sequence PR04334 cDNA, 
wherein SEQ ID NO:441 is a clone designated herein as "DNA59608-2577". 

Figure 442 shows the amino acid sequence (SEQ ID NO:442) derived from the coding sequence of SEQ 
ID NO:441 shown in Figure 441. 

Figure 443 shows a nucleotide sequence (SEQ ID NO:443) of a native sequence PROI155 cDNA, 
wherein SEQ ID NO:443 is a clone designated herein as "DNA59849-1504". 

Figure 444 shows the amino acid sequence (SEQ ID NO:444) derived from the coding sequence of SEQ 
ID NO:443 shown in Figure 443. 

Figure 445 shows a nucleotide sequence (SEQ ID NO:445) of a native sequence PRO 11 57 cDNA, 
wherein SEQ ID NO:445 is a clone designated herein as "DNA60292-1506". 

Figure 446 shows the amino acid sequence (SEQ ID NO:446) derived from the coding sequence of SEQ 
ID NO:445 shown in Figure 445. 

Figure 447 shows a nucleotide sequence (SEQ ID NO:447) of a native sequence PRO 1122 cDNA, 
wherein SEQ ID NO:447 is a clone designated herein as "DNA62377-1381-1". 
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Figure 448 shows the amino acid sequence (SEQ ID NO:448) derived from the coding sequence of SEQ 
ID NO:447 shown in Figure 447. 

Figure 449 shows a nucleotide sequence (SEQ ID NO:449) of a native sequence PR01183 cDNA, 
wherein SEQ ID NO:449 is a clone designated herein as "DNA62880-1513". 

Figure 450 shows the amino acid sequence (SEQ ID NO:450) derived from the coding sequence of SEQ 
ID NO:449 shown in Figure 449. 

Figure 451 shows a nucleotide sequence (SEQ ID NO:451) of a native sequence PR01337 cDNA, 
wherein SEQ ID NO:451 is a clone designated herein as "DNA66672-1586". 

Figure 452 shows the amino acid sequence (SEQ ID NO:452) derived from the coding sequence of SEQ 
ID NO:451 shown in Figure 451. 

Figure 453 shows a nucleotide sequence (SEQ ID NO:453) of a native sequence PRO1480 cDNA, 
wherein SEQ ID NO:453 is a clone designated herein as "DNA67962-1649". 

Figure 454 shows the amino acid sequence (SEQ ID NO:454) derived from the coding sequence of SEQ 
ID NO:453 shown in Figure 453. 

Figure 455 shows a nucleotide sequence (SEQ ID NO;455) of a native sequence PR019645 cDNA, 
wherein SEQ ID NO:455 is a clone designated herein as "DNA69555-2867". 

Figure 456 shows the amino acid sequence (SEQ ID NO:456) derived from the coding sequence of SEQ 
ID NO:455 shown in Figure 455. 

Figure 457 shows a nucleotide sequence (SEQ ID NO:457) of a native sequence PR09782 cDNA, 
wherein SEQ ID NO:457 is a clone designated herein as "DNA71 162-2764". 

Figure 458 shows the amino acid sequence (SEQ ID NO:458) derived from the coding sequence of SEQ 
ID NO:457 shown in Figure 457. 

Figure 459 shows a nucleotide sequence (SEQ ID NO:459) of a native sequence PR01419 cDNA, 
wherein SEQ ID NO:459 is a clone designated herein as "DNA71290-1630". 

Figure 460 shows the amino acid sequence (SEQ ID NO:460) derived from the coding sequence of SEQ 
ID NO:459 shown in Figure 459. 

Figure 461 shows a nucleotide sequence (SEQ ID NO:461) of a native sequence PR01575 cDNA, 
wherein SEQ ID NO:461 is a clone designated herein as "DNA76401-1683". 

Figure 462 shows the amino acid sequence (SEQ ID NO:462) derived from the coding sequence of SEQ 
ID NO:461 shown in Figure 461. 

Figure 463 shows a nucleotide sequence (SEQ ID NO:463) of a native sequence PR01567 cDNA, 
wherein SEQ ID NO:463 is a clone designated herein as "DNA76541-1675". 

Figure 464 shows the amino acid sequence (SEQ ID NO:464) derived from the coding sequence of SEQ 
ID NO:463 shown in Figure 463. 

Figure 465 shows a nucleotide sequence (SEQ ID NO:465) of a native sequence PR01891 cDNA, 
wherein SEQ ID NO:465 is a clone designated herein as "DNA76788-2526\ 

Figure 466 shows the amino acid sequence (SEQ ID NO:466) derived from the coding sequence of SEQ 
ID NO:465 shown in Figure 465. 
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Figure 467 shows a nucleotide sequence (SEQ ID NO:467) of a native sequence PR01889 cDNA, 
wherein SEQ ID NO:467 is a clone designated herein as M DNA77623-2524\ 

Figure 468 shows the amino acid sequence (SEQ ID NO:468) derived from the coding sequence of SEQ 
ID NO:467 shown in Figure 467. 

Figure 469 shows a nucleotide sequence (SEQ ID NO:469) of a native sequence PR01785 cDNA, 
wherein SEQ ID NO:469 is a clone designated herein as "DNA80136-2503". 

Figure 470 shows the amino acid sequence (SEQ ID NO:470) derived from the coding sequence of SEQ 
ID NO:469 shown in Figure 469. 

Figure 471 shows a nucleotide sequence (SEQ ID NO:471) of a native sequence PRO6003 cDNA, 
wherein SEQ ID NO:471 is a clone designated herein as "DNA83568-2692\ 

Figure 472 shows the amino acid sequence (SEQ ID NO:472) derived from the coding sequence of SEQ 
ID NO:471 shown in Figure 471. 

Figure 473 shows a nucleotide sequence (SEQ ID NO:473) of a native sequence PR04333 cDNA, 
wherein SEQ ID NO:473 is a clone designated herein as "DNA84210-2576". 

Figure 474 shows the amino acid sequence (SEQ ID NO:474) derived from the coding sequence of SEQ 
ID NO:473 shown in Figure 473. 

Figure 475 shows a nucleotide sequence (SEQ ID NO:475) of a native sequence PR04356 cDNA, 
wherein SEQ ID NO:475 is a clone designated herein as "DNA86576-2595\ 

Figure 476 shows the amino acid sequence (SEQ ID NO:476) derived from the coding sequence of SEQ 
ID NO:475 shown in Figure 475. 

Figure 477 shows a nucleotide sequence (SEQ ID NO:477) of a native sequence PR04352 cDNA, 
wherein SEQ ID NO:477 is a clone designated herein as "DNA87976-2593\ 

Figure 478 shows the amino acid sequence (SEQ ID NO:478) derived from the coding sequence of SEQ 
ID NO:477 shown in Figure 477. 

Figure 479 shows a nucleotide sequence (SEQ ID NO:479) of a native sequence PR04354 cDNA, 
wherein SEQ ID NO:479 is a clone designated herein as "DNA92256-2596". 

Figure 480 shows the amino acid sequence (SEQ ID NO:480) derived from the coding sequence of SEQ 
ID NO:479 shown in Figure 479. 

Figure 481 shews a nucleotide sequence (SEQ ID NO:481) of a native sequence PR04369 cDNA, 
wherein SEQ ID NO:481 is a clone designated herein as "DNA92289-2598\ 

Figure 482 shows the amino acid sequence (SEQ ID NO:482) derived from the coding sequence of SEQ 
ID NO:481 shown in Figure 481. 

Figure 483 shows a nucleotide sequence (SEQ ID NO:483) of a native sequence PRO6030 cDNA, 
wherein SEQ ID NO:483 is a clone designated herein as "DNA96850-2705". 

Figure 484 shows the amino acid sequence (SEQ ID NO:484) derived from the coding sequence of SEQ 
ID NO:483 shown in Figure 483. 

Figure 485 shows a nucleotide sequence (SEQ ID NO:485) of a native sequence PR04433 cDNA, 
wherein SEQ ID NO;485 is a clone designated herein as "DNA96855-2629". 
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Figure 486 shows the amino acid sequence (SEQ ID NO:486) derived from the coding sequence of SEQ 
ID NO:485 shown in Figure 485. 

Figure 487 shows a nucleotide sequence (SEQ ID NO:487) of a native sequence PR04424 cDNA, 
wherein SEQ ID NO:487 is a clone designated herein as "DNA96857-2636". 

Figure 488 shows the amino acid sequence (SEQ ID NO:488) derived from the coding sequence of SEQ 
ID NO:487 shown in Figure 487. 

Figure 489 shows a nucleotide sequence (SEQ ID NO:489) of a native sequence PRO6017 cDNA, 
wherein SEQ ID NO:489 is a clone designated herein as "DNA96860-2700". 

Figure 490 shows the amino acid sequence (SEQ ID NO:490) derived from the coding sequence of SEQ 
ID NO:489 shown in Figure 489. 

Figure 491 shows a nucleotide sequence (SEQ ID NO:491) of a native sequence PR019563 cDNA, 
wherein SEQ ID NO:491 is a clone designated herein as "DNA96861-2844\ 

Figure 492 shows the amino acid sequence (SEQ ID NO:492) derived from the coding sequence of SEQ 
ID NO:491 shown in Figure 491. 

Figure 493 shows a nucleotide sequence (SEQ ID NO:493) of a native sequence PRO6015 cDNA, 
wherein SEQ ID NO:493 is a clone designated herein as "DNA96866-2698". 

Figure 494 shows the amino acid sequence (SEQ ID NO:494) derived from the coding sequence of SEQ 
ID NO:493 shown in Figure 493. 

Figure 495 shows a nucleotide sequence (SEQ ID NO:495) of a native sequence PR05779 cDNA, 
wherein SEQ ID NO:495 is a clone designated herein as "DNA96870-2676". 

Figure 496 shows the amino acid sequence (SEQ ID NO:496) derived from the coding sequence of SEQ 
ID NO:495 shown in Figure 495. 

Figure 497 shows a nucleotide sequence (SEQ ID NO:497) of a native sequence PR05776 cDNA, 
wherein SEQ ID NO:497 is a clone designated herein as n DNA96872-2674". 

Figure 498 shows the amino acid sequence (SEQ ID NO:498) derived from the coding sequence of SEQ 
ID NO:497 shown in Figure 497. 

Figure 499 shows a nucleotide sequence (SEQ ID NO:499) of a native sequence PRO4430 cDNA, 
wherein SEQ ID NO:499 is a clone designated herein as "DNA96878-2626". 

Figure 500 shows the amino acid sequence (SEQ ID NO:500) derived from the coding sequence of SEQ 
ID NO:499 shown in Figure 499. 

Figure 501 shows a nucleotide sequence (SEQ ID NO:501) of a native sequence PR04421 cDNA, 
wherein SEQ ID NO:501 is a clone designated herein as "DNA96879-2619\ 

Figure 502 shows the amino acid sequence (SEQ ID NO:502) derived from the coding sequence of SEQ 
ID NO:501 shown in Figure 501. 

Figure 503 shows a nucleotide sequence (SEQ ID NO:503) of a native sequence PR04499 cDNA, 
wherein SEQ ID NO:503 is a clone designated herein as "DNA96889-2641". 

Figure 504 shows the amino acid sequence (SEQ ID NO:504) derived from the coding sequence of SEQ 
ID NO:503 shown in Figure 503. 
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Figure 505 shows a nucleotide sequence (SEQ ID NO:505) of a native sequence PR04423 cDNA, 
. wherein SEQ ID NO:505 is a clone designated herein as "DNA96893-2621". 

Figure 506 shows the amino acid sequence (SEQ ID NO:506) derived from the coding sequence of SEQ 
ID NO:505 shown in Figure 505. 

Figure 507 shows a nucleotide sequence (SEQ ID NO:507) of a native sequence PR05998 cDNA, 
wherein SEQ ID NO:507 is a clone designated herein as "DNA96897-2688 n . 

Figure 508 shows the amino acid sequence (SEQ ID NO:508) derived from the coding sequence of SEQ 
ID NO:507 shown in Figure 507. 

Figure 509 shows a nucleotide sequence (SEQ ID NO:509) of a native sequence PRO4501 cDNA, 
wherein SEQ ID NO:509 is a clone designated herein as "DNA98564-2643". 

Figure 510 shows the amino acid sequence (SEQ ID NO:510) derived from the coding sequence of SEQ 
ID NO:509 shown in Figure 509. 

Figure 511 shows a nucleotide sequence (SEQ ID NO:511) of a native sequence PRO6240 cDNA, 
wherein SEQ ID NO:511 is a clone designated herein as "DNA107443-2718". 

Figure 512 shows the amino acid sequence (SEQ ID NO:512) derived from the coding sequence of SEQ 
ID NO:511 shown in Figure 511. 

Figure 513 shows a nucleotide sequence (SEQ ID NO:513) of a native sequence PR06245 cDNA, 
wherein SEQ ID NO:513 is a clone designated herein as ,r DNA 107786-2723". 

Figure 514 shows the amino acid sequence (SEQ ID NO:514) derived from the coding sequence of SEQ 
ID NO:513 shown in Figure 513. 

Figure 515 shows a nucleotide sequence (SEQ ID NO:515) of a native sequence PR06175 cDNA, 
wherein SEQ ID NO:515 is a clone designated herein as "DNA 108682-27 12". 

Figure 516 shows the amino acid sequence (SEQ ID NO:516) derived from the coding sequence of SEQ 
ID NO:515 shown in Figure 515. 

Figure 517 shows a nucleotide sequence (SEQ ID NO:517) of a native sequence PR09742 cDNA, 
wherein SEQ ID NO:517 is a clone designated herein as "DNA 108684-2761". 

Figure 518 shows the amino acid sequence (SEQ ID NO:518) derived from the coding sequence of SEQ 
ID NO:517 shown in Figure 517. 

Figure 519 shows a nucleotide sequence (SEQ ID NO:519) of a native sequence PR07179 cDNA, 
wherein SEQ ID NO:519 is a clone designated herein as "DNA108701-2749". 

Figure 520 shows the amino acid sequence (SEQ ID NO:520) derived from the coding sequence of SEQ 
ID NO:519 shown in Figure 519. 

Figure 521 shows a nucleotide sequence (SEQ ID NO:521) of a native sequence PR06239 cDNA, 
wherein SEQ ID NO:521 is a clone designated herein as "DNA108720-2717". 

Figure 522 shows the amino acid sequence (SEQ ID NO:522) derived from the coding sequence of SEQ 
ID NO:521 shown in Figure 521 . 

Figure 523 shows a nucleotide sequence (SEQ ID NO:523) of a native sequence PR06493 cDNA, 
wherein SEQ ID NO:523 is a clone designated herein as "DNA108726-2729". 
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Figure 524 shows the amino acid sequence (SEQ ID NO: 524) derived from the coding sequence of SEQ 
ID NO:523 shown in Figure 523. 

Figures 525A-525B show a nucleotide sequence (SEQ ID NO:525) of a native sequence PR09741 
cDNA, wherein SEQ ID NO:525 is a clone designated herein as "DNA 108728-2760". 

Figure 526 shows the amino acid sequence (SEQ ID NO:526) derived from the coding sequence of SEQ 
ID NO:525 shown in Figures 525A-525B. 

Figure 527 shows a nucleotide sequence (SEQ ID NO:527) of a native sequence PR09822 cDNA, 
wherein SEQ ID NO:527 is a clone designated herein as "DNA108738-2767". 

Figure 528 shows the amino acid sequence (SEQ ID NO: 528) derived from the coding sequence of SEQ 
ID NO:527 shown in Figure 527. 

Figure 529 shows a nucleotide sequence (SEQ ID NO:529) of a native sequence PR06244 cDNA, 
wherein SEQ ID NO:529 is a clone designated herein as "DNA108743-2722". 

Figure 530 shows the amino acid sequence (SEQ ID NO: 530) derived from the coding sequence of SEQ 
ID NO:529 shown in Figure 529. 

Figure 531 shows a nucleotide sequence (SEQ ID NO:531) of a native sequence PRO9740 cDNA, 
wherein SEQ ID NO:531 is a clone designated herein as "DNA108758-2759". 

Figure 532 shows the amino acid sequence (SEQ ID NO: 532) derived from the coding sequence of SEQ 
ID NO:531 shown in Figure 531 . 

Figure 533 shows a nucleotide sequence (SEQ ID NO:533) of a native sequence PR09739 cDNA, 
wherein SEQ ID NO:533 is a clone designated herein as "DNAl 08765-2758". 

Figure 534 shows the amino acid sequence (SEQ ID NO:534) derived from the coding sequence of SEQ 
ID NO:533 shown in Figure 533. 

Figure 535 shows a nucleotide sequence (SEQ ID NO:535) of a native sequence PR07177 cDNA, 
wherein SEQ ID NO:535 is a clone designated herein as "DNA 108783-2747". 

Figure 536 shows the amino acid sequence (SEQ ID NO:536) derived from the coding sequence of SEQ 
ID NO:535 shown in Figure 535. 

Figure 537 shows a nucleotide sequence (SEQ ID N0:537) of a native sequence PR07178 cDNA, 
wherein SEQ ID NO:537 is a clone designated herein as "DNAl 08789-2748". 

Figure 538 shows the amino acid sequence (SEQ ID NO:538) derived from the coding sequence of SEQ 
ID NO:537 shown in Figure 537. 

Figure 539 shows a nucleotide sequence (SEQ ID NO:539) of a native sequence PR06246 cDNA, 
wherein SEQ ID NO:539 is a clone designated herein as "DNA108806-2724". 

Figure 540 shows the amino acid sequence (SEQ ID NO:540) derived from the coding sequence of SEQ 
ID NO:539 shown in Figure 539. 

Figure 541 shows a nucleotide sequence (SEQ ID NO:541) of a native sequence PR06241 cDNA, 
wherein SEQ ID NO:541 is a clone designated herein as ,, DNA108936-2719\ 

Figure 542 shows the amino acid sequence (SEQ ID NO:542) derived from the coding sequence of SEQ 
ID NO:541 shown in Figure 541. 
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Figure 543 shows a nucleotide sequence (SEQ ID NO:543) of a native sequence PR09835 cDNA, 
wherein SEQ ID NO:543 is a clone designated herein as "DNAl 195 10-2771 " . 

Figure 544 shows the amino acid sequence (SEQ ID NO:544) derived from the coding sequence of SEQ 
ID NO:543 shown in Figure 543. 

Figure 545 shows a nucleotide sequence (SEQ ID NO:545) of a native sequence PR09857 cDNA, 
5 wherein SEQ ID NO:545 is a clone designated herein as "DNAl 1 95 17-2778 " . 

Figure 546 shows the amino acid sequence (SEQ ID NO:546) derived from the coding sequence of SEQ 
ID NO:545 shown in Figure 545. 

Figure 547 shows a nucleotide sequence (SEQ ID NO: 547) of a native sequence PR07436 cDNA, 
wherein SEQ ID NO:547 is a clone designated herein as "DNAl 19535-2756". 
10 Figure 548 shows the amino acid sequence (SEQ ID NO:548) derived from the coding sequence of SEQ 

ID NO:547 shown in Figure 547. 

Figure 549 shows a nucleotide sequence (SEQ ID NO:549) of a native sequence PR09856 cDNA, 
wherein SEQ ID NO:549 is a clone designated herein as "DNAl 19537-2777" . 

Figure 550 shows the amino acid sequence (SEQ ID NO:550) derived from the coding sequence of SEQ 
15 ID NO:549 shown in Figure 549. 

Figure 551 shows a nucleotide sequence (SEQ ID NO:551) of a native sequence PRO19605 cDNA, 
wherein SEQ ID NO:551 is a clone designated herein as "DNAl 19714-2851". 

Figure 552 shows the amino acid sequence (SEQ ID NO:552) derived from the coding sequence of SEQ 
ID NO:551 shown in Figure 551. 
20 Figure 553 shows a nucleotide sequence (SEQ ID NO:553) of a native sequence PR09859 cDNA, 

wherein SEQ ID NO:553 is a clone designated herein as "DNA125 170-2780". 

Figure 554 shows the amino acid sequence (SEQ ID NO:554) derived from the coding sequence of SEQ 
ED NO:553 shown in Figure 553. 

Figure 555 shows a nucleotide sequence (SEQ ID NO:555) of a native sequence PRO12970 cDNA, 
25 wherein SEQ ID NO:555 is a clone designated herein as "DNAl 295 94-2841 ". 

Figure 556 shows the amino acid sequence (SEQ ID NO:556) derived from the coding sequence of SEQ 
• ID NO:555 shown in Figure 555. 

Figure 557 shows a nucleotide sequence (SEQ ID NO:557) of a native sequence PR019626 cDNA, 
wherein SEQ ID NO:557 is a clone designated herein as "DNAl 29793-2857". 
30 Figure 558 shows the amino acid sequence (SEQ ID NO:558) derived from the coding sequence of SEQ 

ID NO:557 shown in Figure 557. 

Figure 559 shows a nucleotide sequence (SEQ ID NO:559) of a native sequence PR09833 cDNA, 
wherein SEQ ID NO:559 is a clone designated herein as "DNA130809-2769". 

Figure 560 shows the amino acid sequence (SEQ ID NO:560) derived from the coding sequence of SEQ 
35 ID NO:559 shown in Figure 559. 

Figure 561 shows a nucleotide sequence (SEQ ID NO:561) of a native sequence PRO19670 cDNA, 
wherein SEQ ID NO:561 is a clone designated herein as "DNA131639-2874". 
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Figure 562 shows the amino acid sequence (SEQ ID NO:562) derived from the coding sequence of SEQ 
ID NO:561 shown in Figure 561. 

Figure 563 shows a nucleotide sequence (SEQ ID NO:563) of a native sequence PR019624 cDNA, 
wherein SEQ ID NO:563 is a clone designated herein as "DNA131649-2855". 

Figure 564 shows the amino acid sequence (SEQ ID NO: 564) derived from the coding sequence of SEQ 
ID NO:563 shown in Figure 563 . 

Figure 565 shows a nucleotide sequence (SEQ ID NO:565) of a native sequence PRO19680 cDNA, 
wherein SEQ ID NO:565 is a clone designated herein as ,, DNA131652-2876". 

Figure 566 shows the amino acid sequence (SEQ ID NO:566) derived from the coding sequence of SEQ 
ID NO:565 shown in Figure 565. 

Figure 567 shows a nucleotide sequence (SEQ ID NO:567) of a native sequence PR019675 cDNA, 
wherein SEQ ID NO:567 is a clone designated herein as "DNA 13 165 8-2875". 

Figure 568 shows the amino acid sequence (SEQ ID NO:568) derived from the coding sequence of SEQ 
ID NO:567 shown in Figure 567. 

Figure 569 shows a nucleotide sequence (SEQ ID NO:569) of a native sequence PR09834 cDNA, 
wherein SEQ ID NO:569 is a clone designated herein as "DNA132162-2770". 

Figure 570 shows the amino acid sequence (SEQ ID NO:570) derived from the coding sequence of SEQ 
ID NO:569 shown in Figure 569. 

Figure 571 shows a nucleotide sequence (SEQ ID NO:571) of a native sequence PR09744 cDNA, 
wherein SEQ ID NO:571 is a clone designated herein as "DNA1361 10-2763". 

Figure 572 shows the amino acid sequence (SEQ ID NO:572) derived from the coding sequence of SEQ 
ID NO:571 shown in Figure 571. 

Figure 573 shows a nucleotide sequence (SEQ ID NO:573) of a native sequence PR019644 cDNA, 
wherein SEQ ID NO:573 is a clone designated herein as "DNA139592-2866". 

Figure 574 shows the amino acid sequence (SEQ ID NO:574) derived from the coding sequence of SEQ 
ID NO:573 shown in Figure 573. 

Figure 575 shows a nucleotide sequence (SEQ ID NO:575) of a native sequence PR019625 cDNA, 
wherein SEQ ID NO:575 is a clone designated herein as "DNA 139608-2856". 

Figure 576 shows the amino acid sequence (SEQ ID NO:576) derived from the coding sequence of SEQ 
ID NO:575 shown in Figure 575. 

Figure 577 shows a nucleotide sequence (SEQ ID NO:577) of a native sequence PR019597 cDNA, 
wherein SEQ ID NO:577 is a clone designated herein as "DNA143292-2848". 

Figure 578 shows the amino acid sequence (SEQ ID NO: 578) derived from the coding sequence of SEQ 
ID NO:577 shown in Figure 577. 

Figure 579 shows a nucleotide sequence (SEQ ID NO:579) of a native sequence PRO16090 cDNA, 
wherein SEQ ID NO:579 is a clone designated herein as "DNA144844-2843". 

Figure 580 shows die amino acid sequence (SEQ ID NO:580) derived from the coding sequence of SEQ 
ID NO:579 shown in Figure 579. 
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Figure 581 shows a nucleotide sequence (SEQ ED NO:581) of a native sequence PR019576 cDNA, 
wherein SEQ ID NO:581 is a clone designated herein as "DNA 144857-2845". 

Figure 582 shows the amino acid sequence (SEQ ID NO: 582) derived from the coding sequence of SEQ 
ID NO:581 shown in Figure 58L 

Figure 583 shows a nucleotide sequence (SEQ ID NO:583) of a native sequence PRO 19646 cDNA, 
wherein SEQ ID NO:583 is a clone designated herein as "DNA145841-2868\ 

Figure 584 shows the amino acid sequence (SEQ ID NO:584) derived from the coding sequence of SEQ 
ID NO:583 shown in Figure 583. 

Figure 585 shows a nucleotide sequence (SEQ ID NO:585) of a native sequence PR019814 cDNA, 
wherein SEQ ID NO:585 is a clone designated herein as "DNA148004-2882". 

Figure 586 shows the amino acid sequence (SEQ ID NO:586) derived from the coding sequence of SEQ 
ID NO:585 shown in Figure 585. 

Figure 587 shows a nucleotide sequence (SEQ ID NO:587) of a native sequence PR019669 cDNA, 
wherein SEQ ID NO:587 is a clone designated herein as ,, DNA149893-2873". 

Figure 588 shows the amino acid sequence (SEQ ID NO: 588) derived from the coding sequence of SEQ 
ID NO:587 shown in Figure 587. 

Figure 589 shows a nucleotide sequence (SEQ ID NO:589) of a native sequence PR019818 cDNA, 
wherein SEQ ID NO:589 is a clone designated herein as "DNA 149930-2884". 

Figure 590 shows the amino acid sequence (SEQ ID NO:590) derived from the coding sequence of SEQ 
ID NO:589 shown in Figure 589. 

Figure 591 shows a nucleotide sequence (SEQ ID NO:591) of a native sequence PRO20088 cDNA, 
wherein SEQ ID NO:591 is a clone designated herein as n DNA150157-2898\ 

Figure 592 shows the amino acid sequence (SEQ ED NO: 592) derived from the coding sequence of SEQ 
ED N0:591 shown in Figure 591. 

Figure 593 shows a nucleotide sequence (SEQ ID N0:593) of a native sequence PRO16089 cDNA, 
wherein SEQ ID NO:593 is a clone designated herein as "DNA 150 163-2842". 

Figure 594 shows the amino acid sequence (SEQ ID NO:594) derived from the coding sequence of SEQ 
ID NO:593 shown in Figure 593. 

Figure 595 shows a nucleotide sequence (SEQ ID NO: 595) of a native sequence PRO20025 cDNA, 
wherein SEQ ID NO:595 is a clone designated herein as "DNA153579-2894". 

Figure 596 shows the amino acid sequence (SEQ ID NO:596) derived from the coding sequence of SEQ 
ID NO:595 shown in Figure 595. 

Figure 597 shows a nucleotide sequence (SEQ ID NO: 597) of a native sequence PRO20040 cDNA, 
wherein SEQ ID NO:597 is a clone designated herein as "DNA164625-2890". 

Figure 598 shows the amino acid sequence (SEQ ID NO:598) derived from the coding sequence of SEQ 
ID NO:597 shown in Figure 597. 

Figure 599 shows a nucleotide sequence (SEQ ID NO:599) of a native sequence PR0791 cDNA, wherein 
SEQ ID NO:599 is a clone designated herein as "DNA57838-1337 1 *. 
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Figure 600 shows the amino acid sequence (SEQ ID NO:600) derived from the coding sequence of SEQ 
ID NO:599 shown in Figure 599. 

Figure 601 shows a nucleotide sequence (SEQ ID NO:601) of a native sequence PR01131 cDNA, 
wherein SEQ ID NO:601 is a clone designated herein as "DNA59777-1480". 

Figure 602 shows the amino acid sequence (SEQ ID NO:602) derived from the coding sequence of SEQ 
ID NO:601 shown in Figure 601. 

Figure 603 shows a nucleotide sequence (SEQ ID NO:603) of a native sequence PR01343 cDNA, 
wherein SEQ ID NO:603 is a clone designated herein as "DNA66675-1587\ 

Figure 604 shows the amino acid sequence (SEQ ID NO: 604) derived from the coding sequence of SEQ 
ID NO:603 shown in Figure 603. 

Figure 605 shows a nucleotide sequence (SEQ ID NO:605) of a native sequence PRO1760 cDNA, 
wherein SEQ ID NO:605 is a clone designated herein as "DNA76532-1702". 

Figure 606 shows the amino acid sequence (SEQ ID NO: 606) derived from the coding sequence of SEQ 
ID NO:605 shown in Figure 605. 

Figure 607 shows a nucleotide sequence (SEQ ID NO:607) of a native sequence PRO6029 cDNA, 
wherein SEQ ID NO:607 is a clone designated herein as "DNA105849-2704". 

Figure 608 shows the amino acid sequence (SEQ ID NO:608) derived from the coding sequence of SEQ 
ID NO:607 shown in Figure 607. 

Figure 609 shows a nucleotide sequence (SEQ ID NO:609) of a native sequence PRO1801 cDNA, 
wherein SEQ ID NO:609 is a clone designated herein as "DNA83500-2506\ 

Figure 610 shows the amino acid sequence (SEQ ID NO:610) derived from the coding sequence of SEQ 
ID NO:609 shown in Figure 609. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
I. Definitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a numerical 
designation refer to various polypeptides, wherein the complete designation (i.e. , PRO/number) refers to specific 
polypeptide sequences as described herein. The terms "PRO/number polypeptide" and "PRO/number" wherein 
the term "number" is provided as an actual numerical designation as used herein encompass native sequence 
polypeptides and polypeptide variants (which are further defined herein). The PRO polypeptides described herein 
may be isolated from a variety of sources, such as from human tissue types or from another source, or prepared 
by recombinant or synthetic methods. The term "PRO polypeptide" refers to each individual PRO/number 
polypeptide disclosed herein. All disclosures in this specification which refer to the "PRO polypeptide" refer to 
each of the polypeptides individually as well as jointly. For example, descriptions of the preparation of, 
purification of, derivation of, formation of antibodies to or against, administration of, compositions containing, 
treatment of a disease with, etc., pertain to each polypeptide of the invention individually. The term "PRO 
polypeptide" also includes variants of the PRO/number polypeptides disclosed herein. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence as 
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the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be isolated 
from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO polypeptide" 
specifically encompasses natoaUy-oc&urring truncated or secreted forms of the specific PRO polypeptide (e.g. , 
an extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively spliced forms) and 
nataaUy-occurring allelic variants of the polypeptide. In various embodiments of the invention, the native 
5 sequence PRO polypeptides disclosed herein are mature or full-length native sequence polypeptides comprising 
the full-length amino acids sequences shown in the accompanying figures. Start and stop codons are shown in 
bold font and underlined in the figures. However, while the PRO polypeptide disclosed in the accompanying 
figures are shown to begin with methionine residues designated herein as amino acid position 1 in the figures, it 
is conceivable and possible that other methionine residues located either upstream or downstream from the amino 

10 acid position 1 in the figures may be employed as the starting amino acid residue for the PRO polypeptides. 

The PRO polypeptide "extracellular domain" or "BCD" refers to a form of the PRO polypeptide which 
is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have 
less than 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5 % of such 
domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of the 

15 present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at either end of the domain as initially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extracellular domain boundary as identified in the Examples or specification and such 

20 polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 
by the present invention. 

The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the present specification and/or the accompanying figures. It is noted, however, that the C-terminal 
boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of the 

25 signal peptide C-terminal boundary as initially identified herein, wherein the C-terminal boundary of the signal 
peptide may be identified pursuant to criteria routinely employed in the art for identifying that type of amino acid 
sequence element (e.g., Nielsen et aL, Prot Eng. 10:1-6 (1997) and von Heinje et al., Nucl. Acids. Res. 
14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence from 
a secreted polypeptide is not entirely uniform, resulting in more than one secreted species. These mature 

30 polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on either side of the 
C-terminal boundary of the signal peptide as identified herein, and the polynucleotides encoding them, are 
contemplated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as disclosed 

35 herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a 
PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a full-length 
PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for instance, PRO 
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polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C-terminus of the full- 
length native amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least about 80% amino 
acid sequence identity, alternatively at least about 81 % amino acid sequence identity, alternatively at least about 
82% amino acid sequence identity, alternatively at least about 83% amino acid sequence identity, alternatively 
at least about 84% amino acid sequence identity, alternatively at least about 85% amino acid sequence identity, 
alternatively at least about 86% amino acid sequence identity, alternatively at least about 87% amino acid 
sequence identity, alternatively at least about 88% amino acid sequence identity, alternatively at least about 89% 
amino acid sequence identity, alternatively at least about 90% amino acid sequence identity, alternatively at least 
about 91% amino acid sequence identity, alternatively at least about 92% amino acid sequence identity, 
alternatively at least about 93% amino acid sequence identity, alternatively at least about 94% amino acid 
sequence identity, alternatively at least about 95 % amino acid sequence identity, alternatively at least about 96 % 
amino acid sequence identity, alternatively at least about 97% amino acid sequence identity, alternatively at least 
about 98% amino acid sequence identity and alternatively at least about 99% amino acid sequence identity to a 
full-length native sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lacking 
the signal peptide as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal 
peptide, as disclosed herein or any other specifically defined fragment of a full-length PRO polypeptide sequence 
as disclosed herein. Ordinarily, PRO variant polypeptides are at least about 10 amino acids in length, 
alternatively at least about 20 amino acids in length, alternatively at least about 30 amino acids in length, 
alternatively at least about 40 amino acids in length, alternatively at least about 50 amino acids in length, 
alternatively at least about 60 amino acids in length, alternatively at least about 70 amino acids in length, 
alternatively at least about 80 amino acids in length, alternatively at least about 90 amino acids in length, 
alternatively at least about 100 amino acids in length, alternatively at least about 150 amino acids in length, 
alternatively at least about 200 amino acids in length, alternatively at least about 300 amino acids in length, or 
more. 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 
herein is defined as the percentage of amino acid residues in a candidate, sequence that are identical with the amino 
acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, if 
necessary, to achieve the maximum percent sequence identity, and not considering any conservative substitutions 
as part of the sequence identity. Alignment for purposes of determining percent amino acid sequence identity can 
be achieved in various ways that are within the skill in the art, for instance, using publicly available computer 
software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. Those skilled in the art can 
determine appropriate parameters for measuring alignment, including any algorithms needed to achieve maximal 
alignment over the full length of the sequences being compared. For purposes herein, however, % amino acid 
sequence identity values are generated using the sequence comparison computer program ALIGN-2, wherein the 
complete source code for the ALIGN-2 program is provided in Table 1 below. The ALIGN-2 sequence 
comparison computer program was authored by Genentech, Inc. and the source code shown in Table 1 below has 
been filed with user documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered 
under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is publicly available through 

40 



WO 01/68848 



PCT/US01/06520 



Genentech, Inc., South San Francisco, California or may be compiled from the source code provided in Table 
1 below. The ALIGN-2 program should be compiled for use on a UNIX operating system, preferably digital 
UNIX V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in B. 
It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations using this method, Tables 2 and 3 
demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
"Comparison Protein" to the amino acid sequence designated "PRO", wherein "PRO" represents the amino acid 
sequence of a hypothetical PRO polypeptide of interest, "Comparison Protein" represents the amino acid sequence 
of a polypeptide against which the "PRO" polypeptide of interest is being compared, and "X, " Y" and rt Z" each 
represent different hypothetical amino acid residues. 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % amino 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al., Methods in Enzvmology 266:460-480 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default values, i.e., the adjustable parameters, are set 
with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) = 11, and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity value is determined 
by dividing (a) the number of matching identical amino acid residues between the amino acid sequence of the PRO 
polypeptide of interest having a sequence derived from the native PRO polypeptide and the comparison amino acid 
sequence of interest (i.e., the sequence against which the PRO polypeptide of interest is being compared which 
may be a PRO variant polypeptide) as determined by WU-BLAST-2 by (b) the total number of amino acid 
residues of the PRO polypeptide of interest. For example, in the statement "a polypeptide comprising an the 
amino acid sequence A which has or having at least 80% amino acid sequence identity to the amino acid sequence 
B", the amino acid sequence A is the comparison amino acid sequence of interest and the amino acid sequence 
B is the amino acid sequence of the PRO polypeptide of interest. 

Percent amino acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://ww.ncbi.rum.nih.gov or otherwise obtained from the 
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National Institute of Health, Bethesda, MIX NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unm^gV = yes, strand = all, expected 
occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

"PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 
sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as disclosed 
herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, a PRO 
variant polynucleotide will have at least about 80% nucleic acid sequence identity, alternatively at least about 81 % 
nucleic acid sequence identity, alternatively at least about 82% nucleic acid sequence identity, alternatively at least 
about 83% nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, 
alternatively at least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid 
sequence identity, alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88 % 
nucleic acid sequence identity, alternatively at least about 89 % nucleic acid sequence identity, alternatively at least 
about 90% nucleic acid sequence identity, alternatively at least about 91% nucleic acid sequence identity, 
alternatively at least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid 
sequence identity, alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95 % 
nucleic acid sequence identity, alternatively at least about 96% nucleic acid sequence identity, alternatively at least 
about 97% nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and 
alternatively at least about 99% nucleic acid sequence identity with a nucleic acid sequence encoding a full-length 
native sequence PRO polypeptide sequence as disclosed herein, a full-length native sequence PRO polypeptide 
sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO polypeptide, with or 
without the signal sequence, as disclosed herein or any other fragment of a full-length PRO polypeptide sequence 
as disclosed herein. Variants do not encompass the native nucleotide sequence. 
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Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, alternatively at least 
about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least about 120 
nucleotides in length, alternatively at least about 150 nucleotides in length, alternatively at least about 180 
nucleotides in length, alternatively at least about 210 nucleotides in length, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides in length, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 
identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 
necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining percent 
nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for instance, 
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) 
software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison computer program ALIGN-2, wherein the complete source code for the AUGN-2 program 
is provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by 
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. 
Copyright Office, Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. 
TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program should 
be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 
sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D, It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 
As examples of % nucleic acid sequence identity calculations, Tables 4 and 5, demonstrate how to calculate the 
% nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic acid 
sequence designated "PRO-DNA", wherein "PRO-DNA" represents a hypothetical PRO-encoding nucleic acid 
sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule against 
which the "PRO-DNA" nucleic acid molecule of interest is being compared, and "N", "L" and "V" each represent 
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different hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % nucleic 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al., Methods in Enzvmologv 266:460-480 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default values, i.e., the adjustable parameters, are set 
with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) = 11, and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value is determined 
by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence of the PRO 
polypeptide-encoding nucleic acid molecule of interest having a sequence derived from the native sequence PRO 
polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (Le. , the sequence against 
which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared which may be a variant 
PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides of the PRO 
polypeptide-encoding nucleic acid molecule of interest. For example, in the statement "an isolated nucleic acid 
molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid sequence identity 
to the nucleic acid sequence B w , the nucleic acid sequence A is the comparison nucleic acid molecule of interest 
and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide-encoding nucleic acid 
molecule of interest. 

Percent nucleic acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences = 10, minimum low complexity length - 15/5, multi-pass e-value - 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 

In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active PRO 
polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash conditions, 
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to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant polypeptides 
may be those that are encoded by a PRO variant polynucleotide. 

"Isolated, " when used to describe the various polypeptides disclosed herein, means polypeptide that has 
been identified and separated and/or recovered from a component of its natural environment. Contam inant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
5 uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 

10 component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification step. 

An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is a 
nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 

15 polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in nature. 
Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 
encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 
acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the 
polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 

20 natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably 
linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells 
are known to utilize promoters, polyadenylation signals, and enhancers. 

25 Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid 

sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked" 

30 means that the DNA sequences being linked are contiguous, and, in the case of a secretory leader, contiguous and 
in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used 
in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single anti-PRO 

35 monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody compositions 
with polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO antibodies (see below). 
The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of substantially 
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homogeneous antibodies, i.e. , (he individual antibodies comprising the population are identical except for possible 
naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when complementary 
strands are present in an environment below their melting temperature. The higher the degree of desired 
homology between the probe and hybridizable sequence, the higher the relative temperature which can be used. 
As a result, it follows that higher relative temperatures would tend to make the reaction conditions more stringent, 
while lower temperatures less so. For additional details and explanation of stringency of hybridization reactions, 
see Ausubel et al., Current Protocols in Molecular ftminpy Wiley fcterscience Publishers, (1995). 

"Stringent conditions" or "high stringency conditions \ as defined herein, may be identified by those that: 
(1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 
M sodium citrate/0. 1 % sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing agent, such 
as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% 
polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium 
citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium 
phosphate (pH 6.8), 0. 1 % sodium pyrophosphate, 5 x Denhardt's solution, sonicated salmon sperm DNA (50 
Hg/ml), 0.1% SDS, andl0% dextran sulfate at 42 °C, with washes at 42 °C in 0.2 x SSC (sodium chloride/sodium 
citrate) and 50% formamide at 55°C, followed by a high-stringency wash consisting of 0.1 x SSC containing 
EDTA at 55°C. 

"Moderately stringent conditions" may be identified as described by Sambrooket al. , Molecular C1nnin r 
A Laboratory Manual , New York: Cold Spring Harbor Press, 1989, and include the use of washing solution and 
hybridization conditions (e.g. , temperature, ionic strength and %SDS) less stringent that those described above. 
An example of moderately stringent conditions is overnight incubation at 37°C in a solution comprising: 20% 
formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x 
Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, followed by 
washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust me temperature, 
ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 
polypeptide fused to a "tag polypeptide". The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not substantially 
cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid residues and 
usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the binding 
specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin constant 
domains. Structurally, the hnmunoadhesins comprise a fusion of an amino acid sequence with the desired binding 
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specificity which is other than the antigen recognition and binding site of an antibody (i.e., is "heterologous"), 
and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin molecule typically is 
a contiguous amino acid sequence comprising at least the binding site of a receptor or a ligand. The 
immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any immunoglobulin, 
such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or IgM. 
5 "Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 

biological and/or an immunological activity of native or naturally-occurring PRO, wherein "biological" activity 
refers to a biological function (either inhibitory or stimulatory) caused by a native or rmturaUy-occurring PRO 
other than the ability to induce the production of an antibody against an antigenic epitope possessed by a native 
or natoaUy^ccurring PRO and an "immunological" activity refers to the ability to induce the production of an 
10 antibody against an antigenic epitope possessed by a native or naturally-occurring PRO. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a s imil ar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically 

15 include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
native PRO polypeptides, peptides, antisense oligonucleotides, small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

20 "Treatment" refers to both therapeutic treatment and prophylactic or preventative measures , wherein the 

object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 
the disorder is to be prevented. 

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to an 

25 acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. "Intermittent" 
administration is treatment that is not consecutively done without interruption, but rather is cyclic in nature. 

"Mammar for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 

30 Adrninistration "in combination with" one or more further therapeutic agents includes simultaneous 

(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutically acceptable carriers, excipienls, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically acceptable 

35 carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; 
low molecular weight (less man about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutarnine, 
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asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, 
mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming 
counterions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and 
PLURONICS™. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or variable 
region of the intact antibody. Examples of antibody fragments include Fab, Fab', F(ab') 2 , and Fv fragments; 
diabodies; linear antibodies (Zapata et ah, Protein Eng. 8(10): 1057-1062 [1995]); single-chain antibody 
molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" fragments, 
each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the ability to 
crystallize readily. Pepsin treatment yields an F(ab') 2 fragment that has two antigen-combining sites and is still 
capable of cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding site. 
This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the V H -V L dimer. Collectively, the six CDRs confer antigen-binding specificity to 
the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific for 
an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab* fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge region. 
Fab'-SH is the designation herein for Fab 1 in which the cysteine residue(s) of the constant domains bear a free 
thiol group. F(ab') 2 antibody fragments originally were produced as pairs of Fab' fragments which have hinge 
cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains " of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 
IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGl, IgG2, IgG3, IgG4, IgA, 
and IgA2. 

"Single-chain Fv" or "sFv" antibody fragments comprise the V H and V L domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the V H and V L domains which enables the sFv to form the desired structure for antigen 
binding. For a review of sFv, see Pluckthun in The Pharmacology of Monoclonal Antibodies , vol. 113, 
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which fragments 
comprise a heavy-chain variable domain (V H ) connected to a light-chain variable domain (VJ in the same 
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polypeptide chain (V h -Vl). By using a linker that is too short to allow pairing between the two domains on the 
same chain, the domains are forced to pair with the complementary domains of another chain and create two 
antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and 
Hollinger et al., Proc. Natl. Acad. Sci. USA. 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to 
greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 99% 
by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence 
by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing 
conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within 
recombinant cells since at least one component of the antibody's natural environment will not be present. 
Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

An antibody that "specifically binds to" or is "specific for" a particular polypeptide or an epitope on a 
particular polypeptide is one that binds to that particular polypeptide or epitope on a particular polypeptide without 
substantially binding to any other polypeptide or polypeptide epitope. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g. , 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column (e.g. , an affinity chromatography column). This term also includes a 
discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

An "effective amount" of a polypeptide disclosed herein or an agonist or antagonist thereof is an amount 
sufficient to carry out a specifically stated purpose. An "effective amount" may be determined empirically and 
in a routine manner, in relation to the stated purpose. 
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/* 
* 

* C-C increased from 12 to 15 
*Z is average of EQ 

* Bis average of ND 

* match with stop is M; stop-stop = 0; J (joker) match = 0 
*/ 

^define 



M 



-8 /* value of a match with a stop */ 



int 

/* A 

f*A*f 

/*B*/ 

/*€*/ 

/*D*/ 

/*E*/ 

/*F*/ 

/*G*/ 

/*H*/ 

/*!*/ 

/*J*/ 

/*K*/ 

/*L*/ 

/*M*/ 

/*N*/ 

/*0*/ 

/*P*/ 

/*Q*/ 

/*R*/ 

/*S*/ 

/*T*/ 

/*U*/ 

/*V*/ 

/* W*/ 

/*X*/ 

/*Y*/ 

/*Z*/ 

}; 



_day[26][26] = { 

BCD EFGHIJKLMNOPQRSTUVWXYZ*/ 
{ 2, 0,-2, 0, 0,-4, 1,-1,-1, 0,-1,-2,-1, 0,_M, 1, 0,-2, 1, 1, 0, 0,-6, 0,-3, 0}, 
{ 0, 3,-4, 3, 2,-5, 0, 1,-2, 0, 0,-3,-2, 2, M,-l, 1, 0, 0, 0, 0,-2,-5, 0,-3, 1}, 
{-2,-4,15,-5,-5,-4,-3,-3,-2, 0,-5, -6,-5, A_M,-3, -5, -4, 0,-2, 0,-2,-8, 0, 0,-5}, 
{ 0, 3,-5, 4, 3,-6, 1, 1,-2, 0, 0,-4,-3, 2,_M,-1, 2,-1, 0, 0, 0,-2,-7, 0,-4, 2}, 
{ 0, 2,-5, 3, 4,-5, 0, 1,-2, 0, 0,-3,-2, 1,_M,-1, 2,-1, 0, 0, 0,-2,-7, 0,-4, 3}, 
{-4,-5,-4,-6,-5, 9,-5,-2, 1, 0,-5, 2, 0,-4,_M,-5,-5,-4,-3,-3, 0,-1, 0, 0, 7,-5}, 
{ 1, 0,-3, 1, 0,-5, 5,-2,-3, 0,-2,-4,-3, 0,_M,-l,-l,-3, 1, 0, 0,-1,-7, 0,-5, 0}, 
{-1, 1,-3, 1, 1,-2,-2, 6,-2, 0, 0,-2,-2, 2,_M, 0, 3, 2,-1,-1, 0,-2,-3, 0, 0, 2}, 
{-1,-2,-2,-2,-2, 1,-3,-2, 5, 0,-2, 2, 2,-2,_M, -2,-2,-2,-1, 0, 0, 4,-5, 0,-1,-2}, 
{ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 
{-1, 0,-5, 0, 0,-5,-2, 0,-2, 0, 5,-3, 0, 1,_M,-1, 1, 3, 0, 0, 0,-2,-3, 0,-4, 0}, 
{-2,-3,-6,-4,-3, 2,-4,-2, 2, 0,-3, 6, 4,-3,_M,-3,-2,-3,-3,-l, 0, 2,-2, 0,-1,-2}, 
{-1,-2,-5,-3,-2, 0,-3,-2, 2, 0, 0, 4, 6,-2,_M,-2,-l, 0,-2,-1, 0, 2,-4, 0,-2,-1}, 
{ 0, 2,-4, 2, 1,-4, 0, 2,-2, 0, 1,-3,-2, 2,_M,-1, 1, 0, 1, 0, 0,-2,-4, 0,-2, 1}, 

L^j-M^M.^M.^M^M^M^M^M^M^M^M^M^M, 0, M,_M, M,_M, M, M, M, M, M, M, M}, 

{ 1,-1,-3,-1,-1,-5,-1, 0,-2, 0,-l,-3,-2,-l,_M, 6, 0,0, 1,0, 0,- C-6, 0,-5? 0}, 

{ 0, 1,-5, 2, 2,-5,-1, 3,-2, 0, 1,-2,-1, 1,_M, 0, 4, 1,-1,-1, 0,-2,-5, 0,-4, 3}, 

{-2, 0,-4,-1,-1,-4,-3, 2,-2, 0, 3,-3, 0, 0,_M, 0, 1, 6, 0,-1, 0,-2, 2, 0,-4, 0}, 

{ 1, 0, 0, 0, 0,-3, 1,-1,-1, 0, 0,-3,-2, 1,_M, 1,-1, 0, 2, 1, 0,-1,-2, 0,-3, 0}, 

{ 1, 0,-2, 0, 0,-3, 0,-1, 0, 0, 0,-1,-1, 0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0}, 

{ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

{ 0,-2,-2,-2,-2,-1,-1,-2, 4, 0,-2, 2, 2,-2,_M,- 1,-2,-2,-1, 0, 0, 4,-6, 0,-2,-2}, 

{-6,-5,-8,-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4,_M,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6}, 

{ 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

{-3,-3, 0,^,-4, 7,-5, 0,-1, 0,-4,-1, -2,-2,_M,-5,-4,-4,-3,-3, 0,-2, 0, 0,10,-4}, 

{ 0, 1,-5, 2, 3,-5, 0, 2,-2, 0, 0,-2,-1, 1,JM, 0, 3, 0, 0, 0, 0,-2,-6, 0,-4, 4} 
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Table 1 famfl 
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/* 
*/ 

^include <stdio.h> 
^include <ctype.h> 



#define 


MAXJMP 


16 


#define 


MAXGAP 


24 


^define 


JMPS 


1024 


#define 


MX 


4 


^define 


DMAT 


3 


^define 


DMIS 


0 


#define 


DDSTSO 


8 


^define 


DINS1 


1 


^define 


pmso 


8 


^define 


PINS1 


4 



struct jmp { 

short 

unsigned short 

struct diag { 
int 
long 
short 



/* max jumps in a diag */ 

/* don't continue to penalize gaps larger than this */ 
/* max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



n[MAXJMPJ; /* size of jmp (neg for dely) */ 
x[MAXJMP]; /* base no. of jmp in seq x */ 
/* limits seq to 2 A 16-1 */ 



}; 



struct jmp 



score; /* score at last jmp */ 

offset; /* offset of prev block */ 

ijmp; /* current jmp index */ 

jp; /* list of jmps */ 



struct path { 
int 



}; 

char 

char 

char 

char 

int 

int 

int 

int 

int 

int 

int 

int 

int 

long 

struct 

struct 

char 
char 



short 
int 



spc; /* number of leading spaces */ 

nPMPS];/* size of jmp (gap) */ 

x[JMPS];/* loc of jmp (last elem before gap) */ 



*offle; 

*namex[2j; 

*prog; 

*seqx[2]; 

dmax; 

dmaxO; 

dna; 



path 



gapx, gapy; 
lenO, lent; 
ngapx, ngapy; 
smax; 
*xbm; 
offset; 
*dx; 
PPEJ; 



/* output file name */ 

/* seq names: getseqs() */ 

/* prog name for err msgs */ 

/* seqs: getseqsO */ 

/* best diag: nwO */ 

/* final diag */ 

/* set if dna: mainO */ 

/* set if penalizing end gaps */ 

/* total gaps in seqs */ 

/* seq lens */ 

/* total size of gaps */ 

/* max score: nwQ */ 

/* bitmap for matching */ 

/* current offeet in jmp file */ 

/* holds diagonals */ 

/* holds path for seqs */ 



*calloc0, *malIoc(), *index(), *strcpy0; 
*getseq0, *g_calloc0; 
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20 



Table 1 fcnntM 

/* Needleman-Wunsch alignment program 



* 



* usage; progs filel flle2 

* where filel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with *>' or '<* are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align. out" 



* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

#include "nw.h" 
15 ^include "day.h" 



static _dbval[26] = { 

1 , 14,2, 13,0,0,4, 1 1 ,0,0, 12,0,3, 15,0,0,0,5,6,8,8,7,9,0, 10,0 



static jpbval[26] = { 

1, 2|(1< < ('D'-'A'))) (1< <CN'- t A')), 4, 8, 16, 32, 64, 
128, 256, OxFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14, 
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1< <22, 
25 1<<23, 1<<24, 1<<25|(1<<( , E , - , A*))|(1<<( , Q , -•A , )) 

main(ac, av) main 
int ac; 
30 char *avQ; 

{ 

prog = av[0]; 
if (ac! = 3){ 

frrintfi(stderr, "usage: %s filel file2Vn\ prog); 
35 fprintf(stderr, "where filel and file2 are two dna or two protein sequences.Vn"); 

fprintf(stderr, "The sequences can be in upper- or lower-case\n"); 

fprintf(stderr,"Any lines beginning with ';' or ' < * are ignored\n"); 

ffcrmtf(stderr, "Output is in the file \ "align. out\"\n"); 

exit(l); 

40 } 

namex[0] = av[l]; 

namex[l] = av[2]; 

seqx[0] = getseq(namex[0], &len0); 

seqx[l] « getseq(namex[l], &lenl); 
45 xbm = (dna)? .dbval : j)bval; 

endgaps = 0; /* 1 to penalize endgaps */ 

orile - "align.out"; ^ /* output file */ 

50 nwO; /* fill in the matrix, get the possible jmps */ 

readjmpsO; /* get the actual jmps */ 

printO; /* print stats, alignment */ 



55 } 



cleanup(0); /* unlink any tmp files */ 
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Table 1 (conn 

/* do the alignment, return best score: mainO 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 
5 * a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 

*/ 

nwO nw 

10 char *px, *py; /* seqs and ptrs */ 

int *ndely, *dely; /* keep track of dely */ 

int ndelx, delx; /* keep track of delx */ 

int *tmp; /* for swapping rowO, rowl */ 

int mis; /* score for each type */ 

15 int insO, insl; /* insertion penalties */ 

register id; /* diagonal index */ 

register ij; /* jmp index */ 

register *col0, *coll; /* score for curr, last row */ 

register xx, yy; /* index into seqs */ 



20 



dx = (struct diag *)g_calloc("to get diags", lenO-f lenl + 1, sizeof(struct diag)); 



ndely = (int *)g_calloc("to get ndely", lenl+ 1, sizeof(int)); 
dely = (int *)g_calloc("to get dely", lenl + 1, sizeof(int)); 
25 colO « (int ^g^allocCto get col0\ lenl + 1, sizeo£(int)); 

coil = (int *)g_calIoc("to get coll", lenl + 1, sizeof(int)); 
insO - (dna)? DINSO : PINSO; 
insl = (dna)? DINS! : PINS1; 

30 smax = -10000; 

if (endgaps) { 

for (col0[0] = dely[0] = -insO, yy = 1; yy < » lenl; yy++) { 
colO[yy] = delyfyy] = col0[yy-l] - insl; 
ndely[yy] - yy; 

35 } 

col0[0] « 0; /* Waterman Bull Math Biol 84 */ 

} 

else 

for (yy = 1 ; yy < = lenl; yy++) 
40 dely[yy] = -insO; 

/* fill in match matrix 
*/ 

for (px = seqx[0], xx = 1; xx < = lenO; px++, xx++) { 
45 /* initialize first entry in col 

*/ 

if (endgaps) { 

if (xx == 1) 

coll[0] = delx = -(insO+insl); 

50 else 

coll[0] = delx = col0[01 - insl; 
ndelx — xx; 

> 

55 coll[0] = 0; 

delx = -insO; 
ndelx = 0; 
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Table 1 fcont^ 

...nw 

for (py = seqx[l], yy - 1; yy <= lend; py++, yy++) { 
mis = col0[yy-l]; 
if (dna) 

5 mis + = (xbmC^x-'A'l&xbmt^y-'A'])? DMAT : DMIS; 

else 

mis + = _day[*px- , A , ][*py- , A t ]; 

/* update penalty for del in x seq; 
10 * favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndelyfyy] < MAXGAP) { 

if (col0[yy] -insO >= dely[yy]) { 
15 dely[yy] = col0[yy] - (insO+insl); 

ndely[yy] = 1; 

} else { 

dely[yy] -= insl; 

20 ndely[yy] + + ; 

}else{ 

if (colO[yy] - (insO+insl) > = dely[yy]) { 
delyfyy] = colO[yy] - (insO+insl); 
ndely[yy3 = 1; 

£5 } else 



ndely[yy]++; 



/* update penalty for del in y seq; 
30 * favor new del over ongong del 

*/ 

if (endgaps 1 1 ndelx < MAXGAP) { 

if (collCyy-U - insO >= delx) { 

delx = coll[yy-l] - (insO+insl); 
35 ndelx = 1; 

} else{ 

delx -= insl; 
ndelx++; 

40 } else { 

if (coll[yy-l] - (insO+insl) > = delx) { 
delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

... }else 

40 ndelx++; 

} 

/* pick the maximum score; we're favoring 
* mis over any del and delx over dely 
50 */ 
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Table 1 fronts 

id = xx - yy 4- lenl - 1; 
if (mis > = delx && mis > = dely[yy]) 
coll[yy] = mis; 

5 else if (delx > « dely[yy]) { 

coll[yy] = delx; 
ij = dx[id].ijmp; 

if (dx[id].jp.n[0] && (!dna 1 1 (ndelx > = MAXJMP 
&&xx > dxpd].jp.xpj]+MX) 1 1 mis > dxpd]. score* DINSO)) { 
10 dx[id].ijmp++; 

if (++ij > = MAXJMP) { 
writejmps(id); 
ij = dxpd].ijmp = 0; 
dxpd]. offset — offset; 

15 offset += sizeof (struct jmp) + sizeof(offset); 

} 

} 

dx[id] jp.n[ij] = ndelx; 
dx[id].jp.xpj] = xx; 

20 dx[id]. score = delx; 

} 

else { 

coll[yy] = dely[yy]; 
ij = dx[id].ijmp; 

25 if (dx[id].jp.n[0] && (!dna 1 1 (ndelytyy] > = MAXJMP 

&& xx > dxpd].jp.xpj]+MX) 1 1 mis > dxpd]. score +DINS0)) { 
dxpd].ijmp++; 
if(++ij > = MAXJMP) { 
writejmps(id); 

30 ij = dxpdj.ijmp = 0; 

dxpd], offset = offset; 

offset +- sizeof(structjmp) + sizeof(offeet); 

> 

35 dx[id].jp.n[ij] = -ndely[yy]; 

dxpd] jp.xpj] = xx; 
dx[id]. score = dely[yy]; 

} 

if (xx »« lenO && yy < lenl) { 
40. /* last col 

*/ 

if (endgaps) 

coll[yy] -= ins0+insl*(lenl-yy); 
if (coll[yy] > smax) { 
45 smax — collfyy]; 

dmax — id; 

} 

} 

} 

50 if (endgaps && xx < lenO) 

coli[yy-l] -= ins0+insl*(len0-xx); 
if (collfyy- 1] > smax) { 

smax - coll[yy-l]; 
dmax = id; 

55 } 

top = colO; colO = coll; coll = tmp; 

} 

(void) free((char *)ndely); 
(void) free((char *)dely); 
60 (void) free((char *)col0); 

(void) free((cliar *)coll); } 
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Table 1 fronts 

/* 
* 

* printO — only routine visible outside this module 
* 

5 * static: 

* getmatO ™ trace back best path, count matches: printO 

* pr_align() - print alignment of described in array pQ; printO 

* dumpblockO dump a block of lines with numbers, stars: pr_align() 

* nums() put out a number line: dumpblockO 

10 * putlineO ~ put out a line (name, [num], seq, [num]): dumpblockQ 

* starsO - -put a line of stars: dumpblockO 

* stripnameO - strip any path and prefix from a seqname 
*/ 

15 /include "nw.h w 

^define SPC 3 

^define P_LINE 256 /* maximum output line */ 



20 



^define PJSPC 3 /* space between name or num and seq */ 
extern „day[26][26]; 

int olem /* set output line length */ 

FILE /* output file */ 



25 printO - print 

int lx, ly, firstgap, lastgap; /* overlap */ 

if ((fx = fopen(ofile, "w")) « 0) { 
30 fprmrf(stderr, M %s: can't write %s\n\ prog, ofile); 

cleanup(l); 

} 

fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], lenO); 
fprintf(fx, " < second sequence: %s (length - %d)\n w , namex[l], lenl); 
35 olen - 60; 

Ix - IenO; 
ly = lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap inx */ 
40 pp[0].spc - firstgap - lenl - dmax - 1; 

ly-=pp[0].spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l].spc = firstgap = dmax - (lenl - 1); 
45 lx-- pp[l].spc; 

} 

if (dmaxO < lenO - 1) { /* trailing gap inx */ 
lastgap = lenO - dmaxO -1; 

lx -= J 

50 } 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 
lastgap = dmaxO - QenO - 1); 
ly -— lastgap; 

} 

•>J getmat(lx, ly, firstgap, lastgap); 

pr_al 
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Table 1 (cont 9 ) 

/* 

* trace back the best path, count matches 

*/ 

static 

5 getmatClx, Iy, firstgap, lastgap) getmat 
int lx, ly; /* "core" (minus endgaps) */ 

int firstgap, lastgap; /* leading trailing overlap */ 

{ 

int nm, iO, il, sizO, sizl; 

10 char outx[32]; 

double pet; 
register nO, nl; 

register char *p0, *pl; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + pp[l].spc; 
pi = seqx[l] + pp[0].spc; 
20 nO = pp[l].spc + 1; 

nl = pp[0].spc + 1; 

nm = 0; 

while ( *p0 && *pl ) { 
25 if(sizO){ 

pi++; 
nl + + ; 
sizO-; 

30 else if (sizl) { 

p0++; 
nO++; 
sizl--; 

35 else { 

if (xbm^O-'A'lfobm^pl-'A 1 ]) 

nm+ + ; 
if (n0++ ==pp[0].x[i0]) 

sizO » pp[0].n[iO++]; 
40 if(nl + + = =pp[l].x[il]) 

sizl »pp[l].n[il + +]; 

pO+ + ; 
pl + +; 

» } 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
50 */ 

if (endgaps) 

lx = (lenO < lenl)? lenO : lenl; 

else 

lx = (he < ly)? lx : ly; 
55 pet « 100.*(double)nm/(double)lx; 

ft>rintf(fe, u \n M ); 

Q>rintf(fx, " < %d match%s in an overlap of %d: %.2f percent shnilarity\n M , 
nm, (nm == 1)? : "es\ lx, pet); 

60 
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Table 1 (cont 9 ) 

iprintf(fx, "<gaps in first sequence: %d", gapx); 
if(gapx){ 

(void) sprintf(outx, " (%d %s%s)\ 

ngapx, (dna)? "base": "residue", (ngapx 1)? " W); 

flprintfCfs/'^s", outx); 

fprintf(fx f gaps in second sequence: %d", gapy); 
(gapy) { 

(void) sprintf(outx, « (%d %s%s)\ 

ngapy, (dna)? "base": "residue", (ngapy 1)? V); 
rprintfCrx/'^s", outx); 



•getmat 



} 

if (dna) 



lprintf(fx, 

"\n<score: %d (match = %d, mismatch = %&, gap penalty = %d + %dper base)\n", 
smax, DMAT, DMIS, DINSO, DINS1); 



20 



25 



30 



35 



40 



45 



50 



55 



60 



tprintf(fx, 

"\n< score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n\ 
smax, PMSO, PINS1); 
if (endgaps) 

tprintf(rx, 

"< endgaps penalized, leftendgap: %d %s%s, right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : V, 
lastgap, (dna)? "base" : "residue", (lastgap == 1)? "" : "s"); 

else 

tprintf(rx, " < endgaps not penalized\n"); 

} 

static 
static 
static 
static 
static 
static 
static char 
static char 
static char 
static char 

/* 

* print alignment of described in struct path ppQ 
*/ 

static 
pr align() 
{ 



/* matches in core - for checking */ 
/* lengths of stripped file names */ 
/* jmp index for a path */ 
/* number at start of current line */ 
/* current elem number — for gapping */ 

/* ptr to current element */ 
/* ptr to next output char slot */ 



nm; 
lmax; 
ij[2]; 
nc[2]; 
ni[2]; 
siz[2]; 
*ps[2]; 
*po[2]; 

out[2][P_LINE]; /* output line */ 
star[P_LINE]; /* set by stars() */ 



int 
int 



nn; 

more; 

i; 



/* char count */ 



for (i = 0, lmax = 0; i < 2; i++) { 
nn = stripname(namex[i]); 
if (nn > lmax) 

lmax = nn; 

nc[i] = 1; 
ni[i] = 1; 
siz[i] = ij[i] = 0; 
ps[i] = seqx[f|; 
po[i] = out[i]; 



pralign 
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Table 1 (cont 9 ) 

for (nn = om — 0, more = 1; more; ) { .••pr align 

for (i = more = 0; i < 2; i++) { 
/* 

5 * do we have more of this sequence? 

*/ 

if(!*ps[i]) 

continue; 

10 more++: 

if (pp[i].spc) { /* leading space */ 
*po[i] + + = * '; 
pp[i].spc~; 

15 } 

else if (siz[i]) { /* in a gap */ 
*po[i]+ + = '-'; 
siz[i]-; 

20 else { /* we're putting a seq element 

*/ 

*po[i] = *ps[i]; 
if (islower(*ps[i])) 

*ps[i] = toupper(*ps[i]); 

25 po[i]++; 

ps[i]++; 

/* 

* are we at next gap for this seq? 
30 */ 

if(ni[i]==pp[i].x[ij[i]]){ 

/* ^ 

* we need to merge all gaps 

* at this location 
35 */ 

siz[i] =pp[i].n[ij[i]++]; 
while (ni[i] == pp[i].x[ij[i]j) 

siz[i] +=pp[i].n[ij[i] + +]; 

40 ni[i] + + ; 

' } 

} 

if (+ +nn = = olen 1 1 Imore && nn) { 
dumpblock(); 

45 for(i = 0;i < 2; i++) 

pop] = out[i]; 

nn = 0; 

} 

50 } } 

/* 

* dump a block of lines, including numbers, stars: pr aiignO 
*/ . 

55 static 

dumpbiocko dumpblock 

{ 

i; 



60 for(i = 0;i <2;i++) 

*po[i]~ = '\0'; 
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60 



(void)putc('\n', fie); 

for (i = 0; i < 2; i+ +) { 

if (*out[il && (*out[i] != " || *(po[i]) !=")){ 
lf(i==0) 

nums(i); 
if(i==0&&*out[l]) 
stars(); 

putline(i); 

if (i = =0&&*out[l]) 

fprintf(fx, star); 
if(i= = 1) 

nums(i); 

} 

} 

} 
/* 

* put out a number line: dumpblockO 
*/ 

static 
mims(ix) 

int ix; /* index in out^ holding seq line */ 

{ 

char nline[P_LINE]; 

register i, j; 

register char *pn, *px, *py; 

for (pn = nline, i = 0; i < lmax+P_SPC; i+ +, pn+ +) 
*pn = ' 

for (i = nc[ix], py = out[ix]; *py; py + + , pn++) { 

if(*py — ' ' II *py — '-') 
*pn = 1 '; 

else { 

if (i%10 = = 0 | | (i = = 1 &&nc[ix] ! = 1)) { 
j = (i < 0)? -i : i; 
for (px = pn; j; j /= 10, px~) 
*px = j%10 + '0*; 

if (i < 0) 

*px = '-'; 

} 

else 

*pn = * 

i++; 

} 

} 

*pn= '\0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn+ +) 
(void) putc(*pn, fx); 
(void) putc( , \n , > fx); 

} 

/* 

* put out a line (name, [num], seq, [num]): dumpblockQ 

*/ 

static 



.dumpblock 



nums 



putline(ix) 



putline 



int 



ix; 
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Table 1 fcnntn 

int i; ...putiine 

register char *px; 

for (px = namex[ix], i = 0; *px&& *px ! = px++, i++) 

(void) putc(*px, fx); 
for (; i < Imax+PjSPC; i + +) 

(void) putc(' fx); 

/* these count from 1 : 

* niQ is current element (from 1) 

* ncQ is number at start of current line 
*/ 

for (px = out[ix]; *px; px+ +) 

(void) putc(*px&0x7F, fx); 
(void)putc('\n\ fx); 



/* 

*put a line of stars (seqs always in out[0], out[l]): dumpblockO 

static 

stars() 
{ 

int i; 

register char *p0, *pl, cx, *px; 

if (!*out[0] 1 1 (*out[0] = =••&& *(po[0]) = = ' ') I ! 
!*out[l] 1 1 (*out[l] ' ' && *(po[l]) = = ' ')) 
return; 
px = star; 

for (i = Imax+PSPC; i; i-) 

*px+-f = ' '; 

for (pO = outfO], pi = out[l]; *p0 && *pl; p0++, pl + +) { 
if (isalpha(*pO) && isalpha(*pl)) { 

if (xbm[*pO-'A , ]&xbm[*pl- , A , ]) { 
cx = '*'; 
nm+ + ; 

} 

eIseif(!dna&&_day[*pO- , A , ][*pl- , A'] > 0) 

CX= V; 

else 

CX = 1 

else 

CX — 1 '; 
*px+ 4- = cx; 

} 

*px+ + = '\n'; 
*px = 'VO'; 



stars 
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Table 1 (conn 

/* 

* strip path or prefix from pn, return ten: pr_alignO 
*/ 

static 

stripname(pn) Stripname 



{ 



char *pn; /* file name (may be path) */ 
register char *px, *py; 



10 py = 0; 

for (px = pn; *px; px+ +) 
if (*px = = 7') 

py = px 4- 1; 

if(py) 

15 (void) strcpy(pa, py); 

return(strlen(pn)) ; 



20 
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Table 1 (cont 9 ) 



/* 

* cleanup 0 — cleanup any tmp file 

* getseqO - read in seq, set dna, len, maxlen 

* g_callocO - callocO with error checkin 

* readjmpsO ~ get the good jmps; from tmp file if necessary 

* writejmpsO - write a filled array of jmps to a tmp file: nw() 
*/ 

^include "nw.h" 
#include <sys/file.fa> 



char 

FILE 

int 
long 



*jname = "/tmp/homgXXXXXX''; 

*5; 



cleanupO; 
IseekQ; 



/* 

* remove any tmp file if we blow 
*/ 

cleanupO) 
{ 



int 

fir OB) 



exit(i); 



(void) unlink(jname); 



/* tmp file for jmps */ 
/* cleanup tmp file *y 



cleanup 
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/* 

* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with V. ' < ' , or 1 > 1 

* seq in upper or lower case 
*/ 

char * 
getseq(file, len) 
char 



{ 



int 



*file; 
*len; 



char 

register char 
int 

FILE 



/* file name */ 
/* seq len */ 

line[1024], *pseq; 
*px, *py; 
natgc, tlen; 
*tp; 



getseq 



if ((fp = fopenCfile/r")) = = 0) { 

fprinttXstderr/'^s: can't read %s\n", prog, file); 
exit(l); 

} 

tlen = natgc = 0; 

while {fgets(line s 1024, fp)) { 

if (*line = = ';' || *lioe « || *line == '>') 

continue; 
for (px = line; *px != '\n'; px+ +) 

if (isupper(*px) 1 1 islower(*px)) 
tlen++; 

} 

if ((pseq — malloc((unsigned)(tlen+6))) = = 0) { 

§)rmtf(stderr ) ,, %s: mallocO failed to get %d bytes for %s\n", prog, tlen+6, file); 
exit(l); 

} 

pseq[0] = pseq[l] = pseq[2] = pseq[3] = '\0'; 
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Table 1 (conf) 



.getseq 



py = pseq + 4; 
*len = tien; 
^ rewind(ip); 

while (fgets(line, 1024, fp)) { 

if ("line = = ';' || *line= = *<* | ] *line == '>') 
continue; 

for (px = line; *px ! = V; px++) { 
10 if (isupper(*px)) 

*py+ + = *px; 
else if (isiower(*px)) 

*py++ = toupper(*px); 
if (mdex("ATGCU\*(py-l))) 
15 natgc++; 
} 

} 

*py++ - 'VO*; 
*py » l \0'; 
20 (void) fclose(fp); 

dna - natgc > (tlen/3); 
return(pseq+4); 

} 

25 char * 

g_calloc(msg, nx, sz) g_callOC 
char *msg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 

™ { 

30 char *px, *calloc0; 

if ((px - calloc((unsigned)nx, (unsigned)sz)) = - 0) { 
if(*msg){ 

$rintf(stderr, "%s: g_calloc0 failed %s (n=%d, sz=%d)\n", prog, msg, nx, sz); 
35 exit(l); 

} 

} 

return(px); 



40 



} 



/* 

* get final jmps from dx[] or trap file, set pp[], reset dmax: mainO 
*/ 

readjmpsO readjmps 
45 { 

hit fd = -1; 

int siz, iO, il; 

register i, j, xx; 

50 if(fl){ 

(void) fclose(fj); 

if ((fd = open(jname, OJRDONLY, 0)) < 0) { 

$rintf(stderr, "%s: can't open() %s\n", prog, jname); 
cleanup(l); 

55 } 
} 

for (i = iO = il = 0, dmaxO = dmax, xx = lenO; ; i+ +) { 
while (1) { 

for (j = dx[dmax].ijmp; j > = 0 && dxtdmax] jp.xQ] > = xx; j-) 
60 : 
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Table 1 

...readjmps 

if (j < 0 && dx[dmax]. offset && fj) { 

(void) lseek(fd, dx[dmax].offeet, 0); 
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp)); 
5 (void) read(fii, (char *)&dx[dmax].ofrset, sizeof(dx[dmax].ofifeet)); 

dx[dmax].ijmp = MAXJMP-1; 

} 

else 

break; 

10 } 

if(i >=JMPS){ 

fprintf(stderr, "%s: too many gaps in alignments", prog); 
cleanup(l); 

15 if(j> = o){ 

siz = dx[dmax].jp.n[j]; 
xx = dx[dmax].jp.x[j]; 
dxnax += siz; 

if (siz < 0) { /* gap in second seq */ 

20 pp[l].n[il] = -siz; 

xx += siz; 

/* id - xx - yy + lenl - 1 

*/ 

pp[l].x[il] = xx - dmax + lenl - 1; 
gapy++; 
ngapy -= siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP 1 1 endgaps)? -siz : MAXGAP; 
il ++; 

30 } 

else if (siz > 0) { /* gap in first seq */ 
pp[0].n[i0] = siz; 
pp[0].x[i0] = xx; 
gapx++; 

33 ngapx + = siz; 

/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 
iO-f +; 

40 } } 

else 

break; 

} 

45 /* reverse the order of jmps 

*/ 

for (j = 0, i0»; j < iO; + , i0-) { 

i = pp[0].n[j]; pp[0].nQ] = pp[0].n[iO]; pp[0].n[iO] = i; 
i « PP[0].x[j]; t pp[0].xO] - pp[0].x[iO]; pp[0].x[iO] = i; 

50 } 

for(j =0, il--;j < il;j++,il-){ 

i - PPllUm; PPlUnlil = pp[l].n[il]; pp[l].n[il] = i; 
i = ppri].x[j]; pp[l].xD] - pp[l].x[il]; pp[l].x[il] - i; 

55 if(fd>=0) 

(void) close(fd); 

»(©{ 

(void) unlink(jname); 
fj = 0; 

60 offset « 0; 

> } 
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Table 1 fcont^ 

/* 

* write a filled jmp struct offset of the prev one (if any): nw() 
*/ 

5 writejmps(ix) Wlitejmps 
int ix; 

{ 

char *mktempO; 
10 if(!fj){ 

if (mktemp(jname) < 0) { 

iprintf(stderr, " %s: can't mktempO %s\n\ prog, jname); 
cleanup(l); 

i< } 

15 if ((fj = £open(jname, "w")) == 0) { 

fprintf(stderr, " %s: can't write %s\n", piog, Jname); 
ejrit(l); 

} } 

20 (void) fwrite((char *)&dx[ix].jp, sizeoRstruct jmp), 1, Q); 

(void) fwrite((char *)&dx[ix].of&et, sizeof(dx[ix].ofifeet), 1, fj); 
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Table 2 

PRO XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 ammn acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 15 = 33.3% 

Table 3 

PRO XXXXXXXXXX (Length = 10 amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between me two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 10 = 50% 

Table 4 

PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by ALIGN- 
2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 
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Table 5 



PRO-DNA 



NNNNNNNNNNNN 



(Length = 12 nucleotides) 
(Length — 9 nucleotides) 



Comparison DNA 



NNNNLLLW 



% nucleic acid sequence identity — 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by ALIGN- 
2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

4 divided by 12 = 33.3% 



A. Full-Length PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and me encoded protein, and will not be changed. However, for sake of simplicity, 
in the present specification the protein encoded by the full length native nucleic acid molecules disclosed herein 
as well as all further native homologues and variants included in the foregoing definition of PRO, will be referred 
to as "PRO/number", regardless of their origin or mode of preparation. 

As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 
actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from the 
nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described herein, 
Applicants have identified what is believed to be the reading frame best identifiable with the sequence information 
available at the time. 

B. PRO Polypeptide Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that 
PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into 
the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that 
amino acid changes may alter post-translational processes of the PRO, such as changing the number or position 
of glycosylation sites or altering the membrane anchoring characteristics. 

. Variations in the native full-length sequence PRO or in various domains of the PRO described herein, 
can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 



II. 



Compositions and Methods of the Invention 
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mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the PRO 
as compared with the native sequence PRO. Optionally the variation is by substitution of at least one amino acid 
with any other amino acid in one or more of the domains of the PRO . Guidance in detennining which amino acid 
residue may be inserted, substituted or deleted without adversely affecting the desired activity may be found by 
comparing the sequence of the PRO with that of homologous known protein molecules and minimizing the number 
of amino acid sequence changes made in regions of high homology. Amino acid substitutions can be the result 
of replacing one amino acid with another amino acid having similar structural and/or chemical properties, such 
as the replacement of a leucine with a serine, i.e. , conservative amino acid replacements. Insertions or deletions 
may optionally be in the range of about 1 to 5 amino acids. The variation allowed may be determined by 
systematically making insertions, deletions or substitutions of amino acids in the sequence and testing the resulting 
variants for activity exhibited by the full-length or mature native sequence. 

PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-terminus 
or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 
polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the desired 
fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding a desired 
polypeptide fragment, by polymerase chain reaction (PCR). Oligonucleotides that define the desired termini of 
the DNA fragment are employed at the 5' and 3' primers in the PCR. Preferably, PRO polypeptide fragments 
share at least one biological and/or immunological activity with the native PRO polypeptide disclosed herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 6 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
changes, denominated exemplary substitutions in Table 6, or as further described below in reference to amino acid 
classes, are introduced and the products screened. 
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Table 6 



Original 


Exemplary 


Preferred 


Residue 


Substitutions 


* SiihcritTTrinnQ 


Ala (A) 


val; leu; ile 


Vol 


Arg (R) 


lvs* ffln* asn 


lys 


Asn (N) 


ffln* bis* lvs* are - 


gin 


Asp CD) 




glu 


Cys (C) 


ser 


ser 


Gin CO) 


doll 


asn 


Glu (E) 


asp 


asp 




pro, aia 


ala 


I11S \jOL) 


asn; gin; lys; arg 


arg 


Tip 

lie ii; 


leu; val; met; ala; phe; 






norieucine 


leu 


Leu (L) 


uoricuume, lie, vai, 






met; ala; phe 


ile 


Lvs (JC\ 


ot*rr* nrln* onn 

arg, gin, asn 


arg 


Met(M) 


leu; phe; ile 


leu 


Phe (F) 


leu; val; ile; ala; tyr 


leu 


Pro(P) 


ala 


ala 


Ser (S) 


thr 


thr 


Thr (T) 


ser 


Ser 


Trp (W) 


tyr; phe 


tyr 


Tyr(Y) 


trp; phe; thr; ser 


phe 


Val (V) 


ile; leu; met; phe; 




ala; norleucine 


leu 



30 Substantial modifications in function or immunological identity of the PRO polypeptide are accomplished 

by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 

35 (1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 
40 (6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
45 directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al., Nucl. 
Acids Res., 13:4331 (1986); Zoller et al., Nucl. Acids Res. . 10:6487 (1987)], cassette mutagenesis [Wells et al., 
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Gene, 34:315 (1985)], restriction selection mutagenesis [Wells et al., Philos. Trans. R. Soc. T/wlnn .wa , 
317:415 (1986)] or oilier known techniques can be performed on the cloned DNA to produce the PRO variant 
DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively smaU, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
chain conformation of the variant [Qinningham and Wells, Science. 244: 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins, (W.H. Freeman & Co., N.Y.); Chofliia, J. Mol. Biol. . 15Q : l 
(1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric arnino acid can be used. 

C. Modifications of PRO 
Covalent modifications of PRO are included within the scope of mis invention. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with birunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble support 
matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly used 
crosslinking agents include, e.g., l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinirnidyl 
esters such as3 ( 3'-dithiobis(succirJnndylpropionate),bin^ 
and agents such as memyl-3-[(p-azidophenyl)dltmo]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylarion of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side 
chains [T.E. Creighton, Proteins: Structure and Molec ular Properties. W.H. Freeman & Co., San Francisco, 
pp. 79-86 (1983)], acetylation of the N-terminal amine, and amioation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native glycosylation pattern" 
is intended for purposes herein to mean deleting one or more carbohydrate moieties found in native sequence PRO 
(either by removing the underlying glycosylation site or by deleting the glycosylation by chemical and/or 
enzymatic means), and/or adding one or more glycosylation sites that are not present in the native sequence PRO. 
In addition, the phrase includes qualitative changes in the glycosylation of the native proteins, involving a change 
in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine 
or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA encoding 
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tlie PRO polypeptide at preselected bases such that codons are generated that will translate into the desired amino 
acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by chemical 
or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in WO 
87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem. . pp. 259-306 
(1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 
enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
glycosylation. Chemical deglycosylation techniques are known in the art and described, for instance, by 
Hakimuddin, et al., Arch. Biochem. Biophvs. . 259:52 (1987) and by Edge et al., Anal. Biochem. . 118:131 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of 
endo- and exo-glycosidases as described by Thotakura et al., Meth. EnzvmoL . 138:350 (1987). 

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a variety 
of nonproteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in 
the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791,192 or 4,179,337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule comprising 
PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 
which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO can be 
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the PRO to be 
readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds to 
the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mol. Cell. Biol. . 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4, 
B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Biology . 5:3610-3616 (1985)]; and the 
Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al., Protein Engineering . 3 (6): 547- 
553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et al. , BioTechnology . g: 1204-1210 (1988)]; 
the KT3 epitope peptide [Martin et al., Science . 255:192-194 (1992)]; an a-tubulin epitope peptide [Skinner et 
al., J. Biol. Chem. . 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz-Freyermuth et al., 
Proc. Natl. Acad. Sci. USA . 87:6393-6397 (1990)]. 

In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO with an 
immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 
referred to as an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The Ig fusions 
preferably include the substitution of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred embodiment, 
the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge, CHI, CH2 and CH3 regions of an 
IgGl molecule, For the production of immunoglobulin fusions see also US Patent No. 5,428, 130 issued June 27, 
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1995. 

D. Preparation of PRO 

The description below relates primarily to production of PRO by culturing cells transformed or 
transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 
5 which are well known in the art, may be employed to prepare PRO. For instance, the PRO sequence, or portions 
thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g. , Stewart et al. , Solid- 
Phase Peptide Synthesis. W.H. Freeman Co., San Francisco, CA (1969); Merrifield, T Am. T hem. Soc. 
§5:2149-2154 (1963)]. in vitro protein synthesis may be performed using manual techniques or by automation. 
Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster 
10 City, CA) using manufacturers instructions. Various portions of the PRO may be chemically synthesized 
separately and combined using chemical or enzymatic methods to produce the full-length PRO. 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess the 
15 PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently obtained 
from a cDNA library prepared from human tissue, such as described in the Examples. The PRO-encoding gene 
may also be obtained from a genomic library or by known synthetic procedures (e.g., automated nucleic acid 
synthesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least about 

20 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA or 
genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al. , Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 
supra : Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press*, 1995)]. 

25 The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 

selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like 32 P-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 

30 stringency, are provided in Sambrook et al., supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 

35 Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 

libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra , to detect precursors and 
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processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

2. Selection and Transformation of Host Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting 
transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as media, 
temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found in 
Mammalian Cell Biotechnology: a Prac tical Approach . M, Butler, ed. (JKL Press, 1991) and Sambrook et al., 
supra . 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example, CaCl 2 , CaP0 4 , liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra , or electroporation is generally used for 
prokaryotes. Infection with Agrobacterium twnefaciens is used for transformation of certain plant cells, as 
described by Shaw et al., Gene , 23:315 (1983) and WO 89/05859 published 29 June 1989. For mammon cells 
without such cell walls, the calcium phosphate precipitation method of Graham and van derEb, Virology . 52:456- 
457 (1978) can be employed. General aspects of mammalian cell host system transfections have been described 
in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the method of 
Van Solingen et al., J. Bact . 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. fUSAV 76:3829 (1979). 
However, other methods for introducing DNA into cells, such as by nuclear microinjection, electroporation, 
bacterial protoplast fusion with intact cells, or polycations, e.g. , polybrene, polyornithine, may also be used. For 
various techniques for transforming mammalian cells, see Keown et al., Methods in Enzvmology . 185:527-537 
(1990) and Mansour et al., Nature . 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 
or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative 
or Gram-positive organisms, for example, Enterobacteriaceae such as E. colL Various E. coli strains are publicly 
available, such as E. coli K12 strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E. coli strain 
W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, 
e.g., Salmonella typhimurium, Serratia, e.g., Serratia tnarcescans, and Shigella, as well as Bacilli such as B. 
subtilis and B. licheniformis (e.g., B. lichenifonnis 41P disclosed in DD 266,710 published 12 April 1989), 
Pseudomonas such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than limiting. 
Strain W3 1 10 is one particularly preferred host or parent host because it is a common host strain for recombinant 
DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 
example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including E. coli W3110 strain 1A2, which has the complete genotype 
tonA ; E. coli W3 1 10 strain 9E4, which has the complete genotype tonA ptr3; E. coli W3 1 10 strain 27C7 (ATCC 
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55,244), which has the complete genotype tonA ptrS phoA E15 (argF-lac)169 degP ompTkan r ; E. coli W3110 
strain 37D6, which has the complete genotype tonA ptr3 phoAE15 (argF-lac)169 degP ompT rbs7ilvGkan r \ 
E. coli W3 1 10 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion mutation; and an 
E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990. 
Alternatively, in vitro methods of cloning, e.g., PCR or other nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Sbhizosaccharomyces pombe (Beach and Nurse, Nature . 290: 140 [1981]; 
EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., 
Bio/Technologv . 9:968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et al., 
J. Bacteriol. . 154(2):737-742 [1983]), K.fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii 
(ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et al., 
Bio/Technology . 8:135 (1990)), K. thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris 
(EP 183,070; Sreekrishna et al., J. Basic Microbiol. . 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA . 76:5259-5263 [1979]); Schwanniomyces 
such as Schwanniomyces occidentalis (EP 394,538 published 31 October 1990); and filamentous fungi such as, 
e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 January 1991), and Aspergillus hosts 
such as A. nidulans (Ballance et al., Biochem. Biophvs. Res. Commun.. 112:284-289 [1983]; Tilburn et al., 
Gene . 26:205-221 [1983]; Yelton et al., Proc. Natl. Acad. Sci. USA, 81: 1470-1474 [1984]) and A. niger (Kelly 
and Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not 
limited to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, 
KJoeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species mat are exemplary 
of this class of yeasts may be found in C. Anthony, The Biochemistry of Methvlotrophs. 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 
Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. More 
specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human 
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al. , J. Gen Virol. . 
36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc. Nad. Acad. Sci. USA. 
77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Reprod. . 23:243-251 (1980)); human lung cells (W138, 
ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 060562, ATCC 
CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

3. Selection and Use of a Replicable Vector 
The nucleic acid (e.g. , cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for. cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 
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appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
include, but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker 
genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to the 
skilled artisan. 

5 The PRO may be produced recombinantly not only directly, but also as a fusion polypeptide with a 

heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 

10 penicillinase, lpp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g. , the 
yeast invertase leader, alpha factor leader (including Saccharomyces and KLuyveromyces a-factor leaders, the latter 
described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase leader (EP 
362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 1990. In 
mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as 

15 signal sequences from secreted polypeptides of the same or related species, as well as viral secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2fi plasmid 
origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for 

20 cloning vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 

25 An example of suitable selectable markers for mammalian cells are those that enable the identification 

of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An appropriate 
host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, prepared and 
propagated as described by Urlaub et al., Proc. Natl. Acad. Sci. USA. 77:4216 (1980). A suitable selection gene 
for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcomb et al., Nature . 282:39 (1979); 

30 Kingsman et al., Gene . 7:141 (1979); Tschemper et al., Gene , 10:157 (1980)]. The trpl gene provides a 
selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 
44076 or PEP4-1 [Jones, Genetics. 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well 

35 known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter systems 
[Chang et al., Nature . 275:615 (1978); Goeddel et al., Nature . 281:544 (1979)], alkaline phosphatase, a 
tryptophan (trp) promoter system [Goeddel, Nucleic Acids Res. . 8:4057 (1980); EP 36,776], and hybrid 
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promoters such as the tac promoter [deBoer et al., Proc, Natl. Acad. Sci. USA. 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA 
encoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
5 et al., J. Adv. Enzyme Reg. . 7:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucoses- 
phosphate isomerase, 3-phosphogIycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose 
isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 

10 controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 

15 obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211,504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 

20 Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 

enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 bp, 
that act on a promoter to increase its transcription. Many enhancer sequences are now known from m amm alian 
genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an enhancer from 
a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication origin (bp 100- 

25 270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication 
origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3 ' to the PRO 
coding sequence, but is preferably located at a site 5 1 from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of transcription 

30 and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, occasionally 3\ 
untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments 
transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

Still other methods, vectors , and host cells suitable for adaptation to the synthesis of PRO in recombinant 
vertebrate cell culture are described in Gething et al., Nature , 293:620-625 (1981); Mantei et al. , Nature . 281 :40- 

35 46 (1979); EP 117,060; and EP 117,058. 

4. Detecting Gene Amplification/Expression 
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Gene amplification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. 
Acad. Sci. USA. 77:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes 
5 or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as 
immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
10 directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
antibody epitope. 

15 

5. Purification of Polypeptide 
Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
20 as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; ethanol 
precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as DEAE; 
chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, SephadexG-75; 
25 protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns to bind epitope- 
tagged forms of the PRO. Various methods of protein purification may be employed and such methods are known 
in the art and described for example in Deutscher, Methods in Enzvmology, 182 (1990); Scopes, Protein 
Purification: Principles and Practice, Springer- Verlag, New York (1982). The purification step(s) selected will 
depend, for example, on the nature of the production process used and the particular PRO produced. 

30 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the generation 
of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO polypeptides by 
35 the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes for 
a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those encoding 
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naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity to the 
native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 bases. 
The hybridization probes may be derived from at least partially novel regions of the full length native nucleotide 
sequence wherein those regions may be determined without undue experimentation or from genomic sequences 
including promoters, enhancer elements and introns of native sequence PRO. By way of example, a screening 
5 method will comprise isolating the coding region of the PRO gene using the known DNA sequence to synthesize 
a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, including 
radionucleotides such as ^P or 3S S, or enzymatic labels such as alkaline phosphatase coupled to the probe via 
avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the PRO gene of the 
present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to determine which 
10 members of such libraries the probe hybridizes to. Hybridization techniques are described in further detail in the 
Examples below. 

Any EST sequences disclosed in the present application may similarly be employed as probes, using the 
methods disclosed herein. 

Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 
15 a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, Stein and 
20 Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. GBioTechniques 6:958, 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 
The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
25 oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e., capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

Other examples of sense or antisense oligonucleotides include those oligonucleotides which are covalently 
30 linked to organic moieties, such as those described in WO 90/10048, and other moieties that increases affinity 
of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, intercalating 
agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or antisense 
oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target nucleotide 
sequence. 

35 Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 

sequence by any gene transfer method, including, for example, CaP0 4 -mediated DNA transfection, 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
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antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucleic 
acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see WO 
90/13641). 

5 Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 

sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule or 

10 receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 
nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 90/10448. The sense 
or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase. 

Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 bases 

15 in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, 
about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 
bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases in 
length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in length, 
about 100 bases in length, or more. 

20 The probes may also be employed in PCR techniques to generate a pool of sequences for identification 

of closely related PRO coding sequences. 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 
the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 

25 using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, and 
hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protein (example, where 
the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in the 
binding interaction. By such methods, inhibitors of the receptor/ligand binding interaction can be identified. 

30 Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO. Such screening assays will include assays amenable to high-throughput screening of chemical 
libraries, making them particularly suitable for identifying small molecule drug candidates. Small molecules 

35 contemplated include synthetic organic or inorganic compounds. The assays can be performed in a variety of 
formats, including protein-protein binding assays, biochemical screening assays, immunoassays and cell based 
assays, which are well characterized in the art. * 
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Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a trans gene, 
which transgene was introduced into the animal or an ancestor of the anim a l at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic animals that contain 
cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly animals such 
as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent Nos. 
4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene incorporation with 
tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced into 
the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression of 
DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection from, 
for example, pathological conditions associated with its overexpression. In accordance with this facet of the 
invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, compared 
to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the pathological 
condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knockout" animal which 
has a defective or altered gene encoding PRO as a result of homologous recombination between the endogenous 
gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem cell of the 
animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in accordance 
with established techniques. A portion of the genomic DNA encoding PRO can be deleted or replaced with 
another gene, such as a gene encoding a selectable marker which can be used to monitor integration. Typically, 
several kilobases of unaltered flanking DNA (both at the 5* and 3' ends) are included in the vector [see e.g., 
Thomas and Capecchi, Cell . 51:503 (1987) for a description of homologous recombination vectors]. The vector 
is introduced into an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced DNA 
has homologously recombined with the endogenous DNA are selected [see e.g. , Li et al. , Cell, 69:915 (1992)]. 
The selected cells are then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation 
chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. 
Robertson, ed. (IRL, Oxford, 1987), pp. 113-152]. A chimeric embryo can then be implanted into a suitable 
pseudopregnant female foster animal and the embryo brought to term to create a "knock out" animal. Progeny 
harboring the homologously recombined DNA in their germ cells can be identified by standard techniques and 
used to breed animals in which all cells of the animal contain the homologously recombined DNA. Knockout 
animals can be characterized for instance, for their ability to defend against certain pathological conditions and 
for their development of pathological conditions due to absence of the PRO polypeptide. 

Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 
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gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 
agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in vivo. 
It has already been shown that short antisense oligonucleotides can be imported into ceils where they act as 
inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell membrane. 
(Zamecnik et al , Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be modified to 
enhance their uptake, e.g. by substituting their negatively charged phosphodiester groups by. uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The techniques 
vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in the cells of 
the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro include the 
use of liposomes, electxoporation, microinjection, cell fusion, DEAE-dextran, the calcium phosphate precipitation 
method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral (typically 
retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau et al., Trends in Biotechnology 
11, 205-210 [1993]). In some situations it is desirable to provide the nucleic acid source with an agent that targets 
the target cells, such as an antibody specific for a cell surface membrane protein or the target cell, a ligand for 
a receptor on the target cell, etc. Where liposomes are employed, proteins which bind to a cell surface membrane 
protein associated with endocytosis may be used for targeting and/or to facilitate uptake, e.g. capsid proteins or 
fragments thereof tropic for a particular cell type, antibodies for proteins which undergo internalization in cycling, 
proteins that target intracellular localization and enhance intracellular half-life. The technique of receptor- 
mediated endocytosis is described, for example, by Wu et al. , J. Biol. Chem. 262, 4429-4432 (1987) ; and Wagner 
et al., Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene marking and gene therapy 
protocols see Anderson et al., Science 256, 808-813 (1992). 

The PRO polypeptides described herein may also be employed as molecular weight markers for protein 
electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinantly expressing those 
markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In this regard, there exists an ongoing need to identify new chromosome 
markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used 
diagnostically for tissue typing, wherein the PRO polypeptides of the present invention may be differentially 
expressed in one tissue as compared to another, preferably in a diseased tissue as compared to a normal tissue of 
the same tissue type. PRO nucleic acid molecules will find use for generating probes for PCR, Northern analysis, 
Southern analysis and Western analysis. 

The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare pharmaceutically 
useful compositions, whereby the PRO product hereof is combined in admixture with a pharmaceutically 
acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingredient 
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having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
(Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations 
or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate and other organic acids; antioxidants 
including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum 
5 albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino acids such as 
glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other carbohydrates 
including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or 
sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, PLURONICS™ 
or PEG. 

10 The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 

filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by intravenous, 
15 intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
ad^ninistration, or by sustained release systems. 

Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 
vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
20 for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 
performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobietal., Eds., Pergamon Press, New York 
1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 
25 dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 
preferably about 1 jig/kg/day to 10 mg/kg/day, depending upon the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
30 necessitate delivery in a manner different from that to another organ or tissue. 

Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 
characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
proteins for sustained release has been successfully performed with human growth hormone (rhGH), interferon- 
35 (rhIFN- ), interleukin-2, and MN rgpl20. Johnson et al., Nat. Med. . 2:795-799 (1996); Yasuda, Biomed. Ther. . 
27:1221-1223 (1993); Hora et al. . Bio/Technology. 8:755-758 (1990); Cleland, "Design and Production of Single 
Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems, " in Vaccine Design: The Subunit 
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and Adjuvant Approach . Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; WO 
97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties . The degradation products 
of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the degradability 
of this polymer can be adjusted from months to years depending on its molecular weight and composition. Lewis, 
"Controlled release of bioactive agents from lactide/glycolide polymer," in: M. Chasin and R. Langer (Eds.), 
Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. 

This invention encompasses methods of screening compounds to identify those that mimic the PRO 
polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for antagonist 
drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides encoded by 
the genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides with other 
cellular proteins. Such screening assays will include assays amenable to high-throughput screening of chemical 
libraries, making them particularly suitable for identifying small molecule drug candidates. 

The assays can be performed in a variety of formats, including protein-protein binding assays, 
biochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drug candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 
two components to interact. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 
drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g., a monoclonal antibody, specific 
for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
by adding the non-immobilized component, which may be labeled by a detectable label, to the immobilized 
component, e.g. , the coated surface containing the anchored component. When the reaction is complete, the non- 
reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are detected. 
When the originally non-immobilized component carries a detectable label, the detection of label immobilized on 
the surface indicates that complexing occurred. Where the originally non-immobilized component does not carry 
a label, complexing can be detected, for example, by using a labeled antibody specifically binding the immobilized 
complex. 

If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as, e.g., cross-linking, co- 
immunoprecipitation, and co-purification through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
(Fields and Song, Nature (LondonV 340:245-246 (1989); Chienet al., Proc. Natl. Acad. Sci. USA. 88:9578-9582 
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(1991)) as disclosed by Chevray and Nathans, Proc. Natl. Acad. Sol USA. 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, -consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in the foregoing publications (generally referred to as the "two-hybrid system") takes 
advantage of this property, and employs two hybrid proteins, one in which the target protein is fused to the DNA- 
5 binding domain of GAL4, and another, in which candidate activating proteins are fused to the activation domain. 
The expression of a GALl-ZacZ reporter gene under control of a GAL4-activated promoter depends on 
reconstitution of GAL4 activity via protein-protein interaction. Colonies containing interacting polypeptides are 
detected with a chromogenic substrate for P-galactosidase. A complete kit (MATCHMAKER™) for identifying 
protein-protein interactions between two specific proteins using the two-hybrid technique is commercially available 

10 from Clontech. This system can also be extended to map protein domains involved in specific protein interactions 
as well as to pinpoint amino acid residues that are crucial for these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
and other intra- or extracellular components can be tested as follows: usually a reaction mixture is prepared 
containing the product of the gene and the intra- or extracellular component under conditions and for a time 

15 allowing for the interaction and binding of the two products. To test the ability of a candidate compound to inhibit 
binding, the reaction is run in the absence and in the presence of the test compound. In addition, a placebo may 
be added to a third reaction mixture, to serve as positive control. The binding (complex formation) between the 
test compound and the intra- or extracellular component present in the mixture is monitored as described 
hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture containing the 

20 test compound indicates that the test compound interferes with the interaction of the test compound and its reaction 
partner. 

To assay for antagonists, the PRO polypeptide may be added to a cell along with the compound to be 
screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 

25 antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encoding the receptor can be identified by numerous methods known to those of skill in the art, for example, 

30 ligand panning and FACS sorting. Coligan et al., Current Protocols in Immun.. 1(2): Chapter 5 (1991). 
Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell responsive to 
the PRO polypeptide and a cDNA library created from this RNA is divided into pools and used to transfect COS 
cells or other cells that are not responsive to the PRO polypeptide. Transfected cells that are grown on glass 
slides are exposed to labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 

35 including iodination or inclusion of a recognition site for a site-specific protein kinase. Following fixation and 
incubation, the slides are subjected to autoradiographic analysis. Positive pools are identified and sub-pools are 
prepared and re-transfected using an interactive sub-pooling and re-screening process , eventually yielding a single , 
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clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffiniry- 
linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is 
resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, 
resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA 
library to identify the gene encoding the putative receptor. 

In another assay for antagonists, m ammalian cells or a membrane preparation expressing the receptor 
would be incubated with labeled PRO polypeptide in the presence of the candidate compound. The ability of the 
compound to enhance or block Ihis interaction could then be measured. 

More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 
immunoglobulin with PRO polypeptide, and, in particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies, and chimeric 
or humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments. 
Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
antisense technology, where, e.g., an antisense RNA or DNA molecule acts to block directly the translation of 
mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can be used 
to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA oligonucleotide 
of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region 
of the gene involved in transcription (triple helix - see Lee et al., Nucl. Acids Res. . 6:3073 (1979); Cooney et 
al., Science , 241: 456 (1988); DervanetaL, Science . 251:1360(1991)), thereby preventing transcription and the 
production of the PRO polypeptide. The antisense RNA oligonucleotide hybridizes to the mRNA in vivo and 
blocks translation of the mRNA molecule into the PRO polypeptide (antisense - Okano, Neurochem. . 56:560 
< 1991 ); Oligodeoxvnucleotides as Antisense Inhi bitors of Gene Expression (CRC Press: Boca Raton, FL, 1988). 
The oligonucleotides described above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of the PRO polypeptide. When antisense DNA is used, 
oligodeoxyribonucleotides derived from the translation-initiation site, e.g., between about -10 and + 10 positions 
of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not limited to, small peptides or 
peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
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Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e.g., Rossi, Current Biology . 4:469-471 (1994), and PCT publication No. WO 97/33551 
(published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxymicleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 
purines or pyrimidines on one strand of a duplex. For further details see, e.g., PCT publication No. WO 
97/33551, supra. 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art. 

Diagnostic and therapeutic uses of the herein disclosed molecules may also be based upon the positive 
functional assay hits disclosed and described below. 

F. Anti-PRO Antibodies 
The present invention further provides anti-PRO antibodies. Exemplary antibodies include polyclonal, 
monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

1- Polyclonal Antibodies 
The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 
the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immu ni zation protocol may be selected by one skilled in the art without undue experimentation. 

2. Monoclonal Antibodies 

The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature . 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizi n g agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the PRO polypeptide or a fusion protein thereof. Generally, 
either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells or 
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lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with 
an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
[Goding, Monoclonal Antibodies: Principles and Practice. Academic Press, (1986) pp. 59-103]. Immortalized 
cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and human 
origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a 
suitable culture medium that preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will include 
hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of HGPRT- 
deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Manassas, 
Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies [Kozbor, J. Immunol 133:3001 (1984); Brodeur et al. f Monoclonal 
Antibody Production T echniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against PRO. Preferably, the binding specificity of monoclonal antibodies 
produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are 
known in the art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. . 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Goding, supra]. Suitable culture media for this purpose include, for 
example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may 
be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may he isolated or purified from the culture medium 
or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein A- 
Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
in U.S. PatentNo. 4,816,567. DNA encoding the monoclonal antibodies of the inventions 
and sequenced using conventional procedures (e.g. , by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the coding 
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sequence for human heavy and light chain constant domains in place of the homologous murine sequences [U.S. 
Patent No. 4,816,567; Morrison et al., supral or by covalently joining to the immunoglobulin coding sequence 
all or part of the coding sequence for a non-immunoglobulin polyp eptide . Such a non-immunoglobulin polypeptide 
can be substituted for the constant domains of an antibody of the invention, or can be substituted for the variable 
domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 
5 The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 

known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy 
chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue 
or are deleted so as to prevent crosslinking. 
10 In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 

produce fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known in 
the art. 



3. Human and Humanized Antibodies 

15 The anti-PRO antibodies of the invention may further comprise humanized antibodies or human 

antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab\ F(ab , ) 2 or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 

20 complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding non-human 
residues . Humanized antibodies may also comprise residues which are found neither in the recipient antibody nor 
in the imported CDR or framework sequences. In general, the humanized antibody will comprise substantially 

25 all of at least one, and typically two, variable domains, in which all or substantially all of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are those of a 
human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at least a 
portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones et al., 
Nature . 321 :522-525 (1986); Riechmann et al. , Nature , 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. . 

30 2:593-596(1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 

35 [Jones et al., Nature , 321:522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al. s 
Science. 239 : 1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the corresponding sequences 
of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 
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4,816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from analogous 
sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
5 display libraries [Hoogenboom and Winter, J. Mol. Biol. . 227:381 (1991); Marks et al. , J. Mol. Biol. . 222:581 
(1991)]. The techniques of Cole et al. and Boeraer et al. are also available for the preparation of human 
monoclonal antibodies (Cole et al. , Monoclonal Antibodies and Cancer Therapy , Alan R. Liss, p. 77 (1985) and 
Boerner et al., J. Immunol., 147(l) :86-95 (1991)]. Similarly, human antibodies can be made by introducing of 
human immunoglobulin loci into transgenic animals, e.g. , mice in which the endogenous immunoglobulin genes 

10 have been partially or completely inactivated. Upon challenge, human antibody production is observed, which 
closely resembles that seen in humans in all respects, including gene rearrangement, assembly, and antibody 
repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in the following scientific publications: Marks etal, Bio/Technology 10, 
779-783 (1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368, 812-13 (1994); Fishwild et 

15 al, Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg and 
Huszar, Intern. Rev Tnrmiinnl _ 13 65-93 (1995). 

The antibodies may also be affinity matured using known selection and/or mutagenesis methods as 
described above. Preferred affinity matured antibodies have an affinity which is five times, more preferably 10 
times, even more preferably 20 or 30 times greater than the starting antibody (generally murine, humanized or 

20 human) from which the matured antibody is prepared. 

4. Bispecific Antibodies 
Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the PRO, 
25 the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art . Traditionally, the recombinant production 
of bispecific antibodies is based on the co-expression of two immunoglobulmheavy-cham/Ught-chain pairs, where 
the two heavy chains have different specificities [Milstein and Cuello, Nature . 305:537-539 (1983)]. Because of 
the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
30 potential mixture of ten different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al., EMBO J. . 10:3655-3659 
(1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
35 be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy- 
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the 
first heavy-chain constant region (CHI) containing the site necessary for light-chain binding present in at least 
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one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable host organism. 
For further details of generating bispecific antibodies see, for example, Suresh et al., Methods in Enzvmolog y. 
121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair of antibody 
5 molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a part of the CH3 region of an antibody constant domain. 
In this method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to the large side chain(s) are created on the interface of the second antibody molecule by replacing large 
10 amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing 
the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. F(ab') 2 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared can be prepared using chemical 

15 linkage. Brennan et al. , Science 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically 
cleaved to generate F(ab') 2 fragments. These fragments are reduced in the presence of the dithiol complexing 
agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives 
is then reconverted to the Fab' -thiol by reduction with mercaptoethylamine and is mixed with an equimolar 

20 amount of the other Fab'-TNB derivative to form the bispecific antibody. Hie bispecific antibodies produced can 
be used as agents for the selective immobilization of enzymes. 

Fab' fragments may be directly recovered from E. coll and chemically coupled to form bispecific 
antibodies. Shalaby et aL, J. Exp. Med. 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab') 2 molecule. Each Fab' fragment was separately secreted from E. coli and subjected to 

25 directed chemical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was able 
to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers. 

30 Kostelny etal , T Tmmnnol 148(5): 1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins 
were linked to the Fab* portions of two different antibodies by gene fusion. The antibody homodimers were 
reduced at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. This 
method can also be utilized for the production of antibody homodimers. The "diabody" technology described by 
Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative mechanism for 

35 making bispecific antibody fragments. The fragments comprise a heavy-chain variable domain (V H ) connected 
to a light-chain variable domain ( VJ by a linker which is too short to allow pairing between the two domains on 
the same chain. Accordingly, the V H and V L domains of one fragment are forced to pair with the complementary 
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V L and V H domains of another fragment, thereby forming two antigen-binding sites . Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been reported. See, Gruber et 

aL , I Tmmnnnl 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispeciflc antibodies can be prepared. 
Tutt et aL, J. T™mn™i 147:60 (1991). 
5 Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide herein. 

Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a triggering molecule 
on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for IgG 
(FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular defense mechanisms 
to the cell expressing the particular PRO polypeptide. Bispecific antibodies may also be used to localize cytotoxic 
10 agents to cells which express a particular PRO polypeptide. These antibodies possess a PRO-binding arm and 
an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. 
Another bispecific antibody of interest binds the PRO polypeptide and further binds tissue factor (TF). 

5. Heteroconjugate Antibodies 

1 5 Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate antibodies 

are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection [WO 
91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro using 
known methods in synthetic protein chemistry, including those involving crosslinking agents. For example, 

20 immunotoxins may be constructed using a disulfide exchange reaction or by forming a thioether bond. Examples 
of suitable reagents for this purpose include irninothiolate and methyl-4-mercaptobutyrimidate and those disclosed, 
for example, in U.S. Patent No. 4,676,980. 

6. Effector Function Engineering 

25 It may be desirable to modify the antibody of the invention witih respect to effector function, so as to 

enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased complement- 
mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See Caron et aL , J. Exp Med . , 176 : 

30 1 191-1 195 (1992) and Shopes, T. Tmmnnrri. , 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et aL Cancer 
Research , 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual Fc regions and may 
thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et aL, Anti-Cancer Drug Design. 
3: 219-230(1989). 

35 

7. Immunoconiugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
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such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such inununoconjugates have been described above. 
Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleuritesfordii proteins, diarithin proteins, Phytolaca americana proteins (PAPI, 
PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are available 
for the production of radioconjugated antibodies. Examples include 212 Bi, I31 I, 131 In, ^Y, and I86 Re. 
Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional protein-coupling agents 
such as N-succininiidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), Afunctional derivatives of 
imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such 
as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and bis- 
active fluorine compounds (such as l,5-dlfluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be 
prepared as described in Vitetta et ah , Science . 238 : 1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 
radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for utilization 
in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed by removal 
of unbound conjugate from the circulation using a clearing agent and then administration of a "ligand" (e.g., 
avidin) that is conjugated to a cytotoxic agent (e.g., a radionucleotide). 

8. Immunoliposomes 

The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 
the antibody are prepared by methods known in the art, such as described in Epstein et at. , Proc. Natl. Acad. Sci, 
USA, 82: 3688 (1985); Hwang et al., Proc. Natl Acad. Sci. USA. 77: 4030 (1980); and U.S. Pat. Nos. 
4,485,045 and 4,544,545. Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol, andPEG-derivatizedphosphatidylethanolamine (PEG- 
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
etal. A. Biol. Chem. . 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic agent (such 
as Doxorubicin) is optionally contained within the liposome. See Gabizon etal. , J. National Cancer Inst. . 81(19): 
1484 (1989). 

9. Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules identified 
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by the screening assays disclosed hereinbefore, can be administered for the treatment of various disorders in the 
form of pharmaceutical compositions. 

If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing 
antibodies are preferred. However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, into cells. Where antibody fragments are used, the smallest inhibitory fragment that 
5 specifically binds to the binding domain of the target protein is preferred. For example, based upon the variable- 
region sequences of an antibody, peptide molecules can be designed that retain the ability to bind the target protein 
sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA technology. See, 
e.g., Marasco et at., Proc. Natl. Acad. Sci. USA . 90: 7889-7893 (1993). The formulation herein may also 
contain more than one active compound as necessary for the particular indication being treated, preferably those 

10 with complementary activities that do not adversely affect each other. Alternatively, or in addition, the 
composition may comprise an agent that enhances its function, such as, for example, a cytotoxic agent, cytokine, 
chemotherapeutic agent, or growth-inhibitory agent. Such molecules are suitably present in combination in 
amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 

15 techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatm-microcapsules and 
poly-(memylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions , nano-particles , and nanocapsules) or in macroemulsions . Such techniques 
are disclosed in Remington's Pharmaceutical Sciences, supra. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 

20 filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
the form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. 

25 Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-vinyl 
acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres 
composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. 
While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 
100 days, certain hydrogels release proteins for shorter time periods. When encapsulated antibodies remain in 

30 the body for a long time, they may denature or aggregate as a result of exposure to moisture at 37°C, resulting 
in a loss of biological activity and possible changes in immunogenicity. Rational strategies can be devised for 
stabilization depending on the mechanism involved. For example, if the aggregation mechanism is discovered 
to be intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by 
modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate 

35 additives, and developing specific polymer matrix compositions. 
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G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e.g. , detecting its expression (and in some cases, differential expression) 
in specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be used, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprecipitation assays conducted in either 
5 heterogeneous or homogeneous phases [Zola, Monoclonal Antibodies: A Manual of Te chniques. CRC Press, Inc. 
(1987) pp. 147-158], The antibodies used in the diagnostic assays can be labeled with a detectable moiety. The 
detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. For example, 
the detectable moiety may be a radioisotope, such as 3 H, W C, 32 P, 35 S, or 125 I, a fluorescent or chemiluminescent 
compound, such as fluorescein isolhiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline 

10 phosphatase, beta-galactosidase or horseradish peroxidase. Any method known in the art for conjugating the 
antibody to the detectable moiety may be employed, including those methods described by Hunter et al. , Nature . 
144:945 (1962); David et al.. Biochemistry . 13:1014(1974); Painetal., J. Immunol. Meth.. 4Q:219 (1981); and 
Nygren, J. Histochem. and Cvtochem. . 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PJRO from recombinant cell culture 

15 or natural sources. In this process, the antibodies against PRO are immobilized on a suitable support, such a 
Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
will remove substantially all the material in the sample except the PRO, which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 

20 antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

25 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
30 VA. 

EXAMPLE 1 : Extracellular Domain Homology Screening to Identify Novel Polypeptides and cDNA Encoding 
Therefor 

The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
35 950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g., Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ™, 
Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or 
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BLAST-2 (Altschul et a/., Methods in Enzvmologv. 266:460-480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program "phrap" (Phil Green, University of Washington, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 
to the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were often 
(but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then synthesized 
and used to identify by PCR a cDNA library that contained the sequence of interest and for use as probes to 
isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR primers 
generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100-1000 bp 
in length. The probe sequences are typically 40-55 bp in length. In some cases, additional oligonucleotides are 
synthesized when the consensus sequence is greater than about 1-1 .5kbp. In order to screen several libraries for 
a full-length clone, DNA from the libraries was screened by PCR amplification, as per Ausubel et aL , Current 
Protocols in Molecul ar Biology , with the PCR primer pair. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with 
oligo dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al. , Science . 
253:1278-1280 (1991)) in the unique Xhol and NotI sites. 

EXAMPLE 2 : Isolation of cDNA clones bv Am ylase Screenfopr 

1. Preparation of oligo dT primed cDNA library 

mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
pRK5D using reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). 
In this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered cDNA 
was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation site 
followed by an Sfil restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

2. Preparation of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5* ends of the primary 
cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to 
generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA was 
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sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned into Sfil/NotI cleaved 
vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding the cDNA 
cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) followed by the 
yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this vector that are 
fused in frame with amylase sequence will lead to the secretion of amylase from appropriately transfected yeast 
colonies. 

3. Transformation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was 
added and the mixture was incubated at 37°C for 30 minutes. The transformants were then plated onto 20 
standard 150 mm LB plates containing ampicillin and incubated for 16 hours (37°C). Positive colonies were 
scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCl- 
gradient. The purified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (1) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR 
amplification of the insert directly from the yeast colony and purification of the DNA for sequencing and further 
analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
alpha, ura3-52, ieu2-3, leu2-112, bis3-ll, his3-15, MAL + , SUC + , GAL\ Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
msecll, secl2 t sec62, with truncated secll being most preferred. Alternatively, antagonists (including antisense 
nucleotides and/or ligands) which interfere with the normal operation of these genes, other proteins implicated 
in this post translation pathway (e.g. , SEC61p, SEC72p, SEC62p, SEC63p, TDJlp or SSAlp-4p) or the complex 
formation of these proteins may also be preferably employed in combination with the amylase-expressing yeast. 

Transformation was performed based on the protocol outlined by Gietz et al , Nucl. Acid. Res. . 20: 1425 
(1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) and grown 
overnight at 30°C. The YEPD broth was prepared as described in Kaiser et al. , Methods in Yeast Genetics . Cold 
Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then diluted to about 
2 x 10 6 cells/ml (approx. OD 600 =0. 1) into fresh YEPD broth (500 ml) and regrown to 1 x 10 7 cells/ml (approx. 
OD 600 =0.4-0.5). 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a 
Sorval GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, 
and centrifuged again in 50 ml falcon tubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant was 
discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCl, 1 mM EDTA pH 7.5, 
100 mM LijOOCCHs), resuspended into LiAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 fil) with freshly denatured single stranded 
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salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transfonning DNA (1 pg, vol. < 10 pi) in 
microfiige tubes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 pi, 40% polyethylene 
glycol-4000, 10 mM Tris-HCl, 1 mM EDTA, 100 mM I4OOCCH3, pH 7.5) was added. This mixture was 
gently mixed and incubated at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42°C 
for 15 minutes, and the reaction vessel centrifuged in a microfuge at 12,000 rpm for 5-10 seconds, decanted and 
resuspended into TE (500 pi, 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifugation. The cells 
were then diluted into TE (1 ml) and aliquots (200 pi) were spread onto the selective media previously prepared 
in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large 
scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
described in Kaiser et ah , Methods in Yeast Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 
208-210 (1994). Transformants were grown at 30°C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective growth 
media. Starch was coupled to the red dye (Reactive Red-120, Sigma) as per the procedure described by Biely 
et al. , Anal. Biochem. . 172 : 176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar plates 
at a final concentration of 0.15% (w/v), and was buffered with potassium phosphate to apH of 7.0 (50-100 mM 
final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in 
order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were 
determined by their ability to break down starch resulting in a clear halo around the positive colony visualized 
directly. 

4. Isolation of DNA bv PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 
water (30 /tl) in a 96 well plate. At this time, the positive colonies were either frozen and stored for subsequent 
analysis or immediately amplified. An aliquot of cells (5 pi) was used as a template for the PCR reaction in a 
25 pi volume containing: 0.5 pi Klentaq (Clontech, Palo Alto, CA); 4.0 pi 10 mM dNTP's (Perkin Elmer-Cetus); 
2.5 a*1 Kentaq buffer (Clontech); 0.25 pi forward oligo 1; 0.25 pi reverse oligo 2; 12.5 pi distilled water. The 
sequence of the forward oligonucleotide 1 was: 

5 , -TGTAAAACGACGGCCAG TTAAATAGACCTGCAATTATTAATCT -3 ' (SEQ ID NO:61 1) 
The sequence of reverse oligonucleotide 2 was: 

5 ' -CAGGAAACAGCTATGACC ACCTGCACACCTGC AAATCCATT -3 ' (SEQ ID NO:612) 
PCR was men performed as follows: 

a. Denature 92°C, 5 minutes 

b. 3 cycles of: Denature 92°C, 30 seconds 

Anneal 59°C, 30 seconds 
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Extend 


72°C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






A TIT) 4* £)1 

r\ III ICol 


-J / 








Extend 


72°C, 


60 seconds 


d. 


25 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


55°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


e. 




Hold 


4°C 





The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. 
Typically, the first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for the 
15 sequencing primers. Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 ftl) was examined by agarose gel electrophoresis in a 
1% agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al, supra. 
Clones resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing 
20 after purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 

EXAMPLE 3 : Isolation of cDNA Clones Using Signal Algorithm Analysis 

Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence rinding algorithm developed by Genentech, Inc. (South San Francisco, CA) upon ESTs as well as 

25 clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals, Lac, Palo Alto, CA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 
codon(s) (ATG) at the 5 '-end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 

30 ATG has the required amino acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 
sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted in 
the identification of numerous polypeptide-encoding nucleic acid sequences. 

35 

EXAMPLE 4 : Isolation of cDNA clones Encoding Human PRO Polypeptides 

Using the techniques described in Examples 1 to 3 above, numerous full-length cDNA clones were 
identified as encoding PRO polypeptides as disclosed herein. These cDNAs were then deposited under the terms 
of the Budapest Treaty with the American Type Culture Collection, 10801 University Blvd., Manassas, VA 
40 201 10-2209, USA (ATCC) as shown in Table 7 below. 
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Table 7 



Material 


ATCC DeD. No. 


Deposit Date 


DNA16435-1208 


209930 


June 2, 1998 


DNA23318-1211 


209787 


April 21, 1998 


DNA23322-1393 


203400 


October 27, 1998 


DNA23334-1392 


209918 


June 2, 1998 


DNA26843-1389 


203099 


August 4, 1998 


DNA 26844-1394 


209926 


June 2, 1998 


DNA30867-1335 


209807 


April 28, 1998 


DNA33470-1175 


209398 


October 17, 1997 


DNA34436-1238 


209523 


December 10, 1997 


DNA35557-1137 


209255 


September 16, 1997 


DNA35599-1168 


209373 


October 16, 1997 


DNA35668-1171 


209371 


October 16, 1997 


DNA36992-1168 


209382 


October 16, 1997 


DNA39423-1182 


209387 


October 17, 1997 


DNA39427-1179 


209395 


October 17, 1997 


DNA39510-1181 


209392 


October 17, 1997 


DNA39518-1247 


209529 


December 10, 1997 


DNA39975-1210 


209783 


April 21, 1998 


DNA39976-1215 


209524 


December 10, 1997 


DNA39979-1213 


209789 


April 21, 1998 


DNA40594-1233 


209617 


February 5, 1998 


DNA40603-1232 


209486 


November 21, 1997 


DNA40604-1187 


209394 


October 17, 1997 


DNA40625-1189 


209788 


April 21, 1998 


DNA41225-1217 


209491 


November 21, 1997 


DNA41379-1236 


209488 


November 21, 1997 


DNA41386-1316 


209703 


March 26, 1998 


DNA44161-1434 


209907 


May 27, 1998 


DNA44179-1362 


209851 


May 6, 1998 


DNA44192-1246 


209531 


December 10, 1997 


DNA44694-1500 


203114 


August 11, 1998 


DNA45234-1277 


209654 


March 5, 1998 


DNA45409-2511 


203579 


January 12, 1999 


DNA45415-1318 


209810 


April 28, 1998 


DNA45417-1432 


209910 


May 27, 1998 


DNA45493-1349 


209805 


April 28, 1998 
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Table 7 (conn 





Material 


ATCC Deo. No. 


Deposit Date 




DNA46776-1284 


209721 


March 31, 1998 




DNA48296-1292 


209668 


March 11, 1998 




DNA48306-1291 


209911 


May 27, 1998 


5 


DNA48328-1355 


209843 


May 6, 1998 




DNA48329-1290 


209785 


April 21, 1998 




DNA48334-1435 


209924 


June 2, 1998 




DNA49141-1431 


203003 


June 23, 1998 




DNA49624-1279 


209655 


March 5, 1998 


10 


DNA49647-1398 


209919 


June 2, 1998 




DNA49819-1439 


209931 


June 2, 1998 




DNA5091 1-1288 


209714 


March 31, 1998 




DNA50914-1289 


209722 


March 31, 1998 




DNA50919-1361 


209848 


May 6, 1998 


15 


DNA50980-1286 


209717 


March 31, 1998 




DNA52185-1370 


209861 


May 14, 1998 




DNA53906-1368 


209747 


April 7, 1998 




DNA53912-1457 


209870 


May 14, 1998 




DNA53913-1490 


203162 


August 25, 1998 


20 


DNA53977-1371 


209862 


May 14, 1998 




DNA53978-1443 


209983 


June 16, 1998 




DNA53996-1442 


209921 


June 2, 1998 




DNA54002-1367 


209754 


April 7, 1998 




DNA55737-1345 


209753 


April 7, 1998 


25 


DNA56050-1455 


203011 


June 23, 1998 




DNA56052-1454 


203026 


June 23, 1998 




DNA56107-1415 


203405 1 


October 27, 1998 




DNA561 10-1437 


203113 


August 11, 1998 




DNA56406-1704 


203478 


November 17, 1998 


30 


DNA56409-1377 


209882 


May 20, 1998 




DNA56410-1414 


209923 


June 2, 1998 




DNA56436-1448 


209902 


May 27, 1998 




DNA56529-1647 


203293 


September 29, 1998 




DNA56855-1447 


203004 


June 23, 1998 


35 


DNA56859-1445 


203019 


June 23, 1998 




DNA56860-1510 


209952 


June 9, 1998 




DNA56865-1491 


203022 


June 23, 1998 
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Table 7 fconn 



Material 


ATCC Dep. No. 


Deposit Date 


DNA56868-1478 


203024 


June 23, 1998 


DNA56869-1545 


203161 


August 25, 1998 


DNA56870-1492 


209925 


June 2, 1998 


DNA57039-1402 


209777 


April 14, 1998 


DNA57253-1382 


209867 


May 14, 1998 


DNA57254-1477 


203289 


September 29, 1998 


DNA57699-1412 


203020 


June 23, 1998 


DNA57704-1452 


209953 


June 9, 1998 


DNA57710-1451 


203048 


July 1, 1998 


DNA57827-1493 


203045 


July 1, 1998 


DNA57844-1410 


203010 


June 23, 1998 


DNA58723-1588 


203133 


August 18, 1998 


DNA58727-1474 


203171 


September 1, 1998 


DNA58730-1607 


203221 


September 15, 1998 


DNAS8732-1650 


203290 


September 29, 1998 


DNA58737-1473 


203136 


August 18, 1998 


DNA58743-1609 


203154 


August 25, 1998 


DNA58747-1384 


209868 


May 14, 1998 


DNA58828-1519 


203172 


September 1, 1998 


DNA58846-1409 


209957 


June 9, 1998 


DNA58848-1472 


209955 


June 9, 1998 


DNA58849-1494 


209958 


June 9, 1998 


DNA58850-1495 


209956 


June 9, 1998 


DNA58852-1637 


203271 


September 22, 1998 


DNA58853-1423 


203016 


June 23, 1998 


DNA58855-1422 


203018 


June 23, 1998 


DNA59211-1450 


209960 


June 9, 1998 


DNA59212-1627 


203245 


September 9, 1998 


DNA59213-1487 


209959 


June 9, 1998 


DNA59219-1613 


203220 


September 15, 1998 


DNA59497-1496 


209941 


June 4, 1998 


DNA59602-1436 


203051 


July 1, 1998 


DNA59603-1419 


209944 


June 9, 1998 


DNA59605-1418 


203005 


June 23, 1998 


DNA59607-1497 


209946 


June 9, 1998 


DNA59610-1556 


209990 


June 16, 1998 
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Table 7 fcont^ 



Material 


ATCC Deo. No. 


Deposit Date 


DNA59612-1466 


209947 


June 9, 1998 


DNA59613-1417 


203007 


June 23, 1998 


DNA59616-1465 


209991 


June 16, 1998 


DNA59619-1464 


203041 


July 1, 1998 


DNA59625-1498 


209992 


June 16, 1998 


DNA59817-1703 


203470 


November 17, 1998 


DNA59827-1426 


203089 


August 4, 1998 


DNA59828-1608 


203158 


August 25, 1998 


DNA59837-2545 


203658 


February 9, 1999 


DNA59844-2542 


203650 


February 9, 1999 


DNA59853-1505 


209985 


June 16, 1998 


DNA59854-1459 


209974 


June 16, 1998 


DNA59855-1485 


209987 


June 16, 1998 


DNA60278-1530 


203170 


September 1, 1998 


DNA60283-1484 


203043 


July 1, 1998 


DNA60608-1577 


203126 


August 18, 1998 


DNA6061 1-1524 


203175 


September 1, 1998 


DNA60619-1482 


209993 


June 16, 1998 


DNA60625-1507 


209975 


June 16, 1998 


DNA60629-1481 


209979 


June 16, 1998 


DNA60740-1615 


203456 


November 3, 1998 


DNA61608-1606 


203239 


September 9, 1998 


DNA61755-1554 


203112 


August 11, 1998 


DNA62809-1531 


203237 


September 9, 1998 


DNA62812-1594 


203248 


September 9, 1998 


DNA62813-2544 


203655 


February 9, 1999 


DNA62845-1684 


203361 


October 20, 1998 


DNA64849-1604 


203468 


November 17, 1998 


DNA64852-1589 


203127 


August 18, 1998 


DNA64863-1573 


203251 


September 9, 1998 


DNA64881-1602 


203240 


September 9, 1998 


DNA64902-1667 


203317 


October 6, 1998 


DNA64952-1568 


203222 


September 15, 1998 


DNA65403-1565 


203230 


September 15, 1998 


DNA65413-1534 


203234 


September 15, 1998 


DNA65423-1595 


203227 


September 15, 1998 
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Table 7 (ccmt"> 



Material 


ATCC Det>. No. 


Deposit Date 


DNA66304-1546 


203321 


October 6, 1998 


DNA66308-1537 


203159 


August 25, 1998 


DNA6651 1-1563 


203228 


September 15, 1998 


DNA66512-1564 


203218 


September 15, 1998 


DNA66519-1535 


203236 


September 15, 1998 


DNA66521-L583 


203225 


September 15, 1998 


DNA66658-1584 


203229 


September 15, 1998 


DNA66660-1585 


203279 


September 22, 1998 


DNA66669-1597 


203272 


September 22, 1998 


DNA66674-1599 


203281 


September 22, 1998 


DNA68836-1656 


203455 


November 3, 1998 


DNA68862-2546 


203652 


February 9, 1999 


DNA68866-1644 


203283 


September 22, 1998 


DNA68869-1610 


203164 


August 25, 1998 


DNA68871-1638 


203280 


September 22, 1998 


DNA68879-1631 


203274 


September 22, 1998 


DNA68880-1676 


203319 


October 6, 1998 


DNA68882-1677 


203318 


October 6, 1998 


DNA68883-1691 


203535 


December 15, 1998 


DNA68885-1678 


203311 


October 6, 1998 


DNA71180-1655 


203403 


October 27, 1998 


DNA71 184-1634 


203266 


September 22, 1998 


DNA71213-1659 


203401 


October 27, 1998 


DNA71234-1651 


203402 


October 27, 1998 


DNA71269-1621 


203284 


September 22, 1998 


DNA71277-1636 


203285 


September 22, 1998 


DNA71286-1687 


203357 


October 20, 1998 


DNA71883-1660 


203475 


November 17, 1998 


DNA73401-1633 


203273 


September 22, 1998 


DNA73492-1671 


203324 


October 6, 1998 


DNA73730-1679 


203320 


October 6, 1998 


DNA73734-1680 


203363 


October 20, 1998 


DNA73735-1681 


203356 


October 20, 1998 


DNA73742-1662 


203316 


October 6, 1998 


DNA73746-1654 


203411 


October 27, 1998 


DNA73760-1672 


203314 


October 6, 1998 



104 



WO 01/68848 



PCT/US01/06520 



Table 7 (conf) 



Material 


ATCC Dep. No. 


Deposit Date 


DNA76393-1664 


203323 


October 6, 1998 


DNA76398-1699 


203474 


November 17, 1998 


DNA76399-1700 


203472 


November 17, 1998 


DNA76522-2500 


203469 


November 17, 1998 


DNA76533-1689 


203410 


October 27, 1998 


DNA77303-2502 


203479 


November 17, 1998 


DNA77626-1705 


203536 


December 15, 1998 


DNA77648-1688 


203408 


October 27, 1998 


DNA81754-2532 


203542 


December 15, 1998 


DNA81757-2512 


203543 


December 15, 1998 


DNA82302-2529 


203534 


December 15, 1998 


DNA82340-2530 


203547 


December 22, 1998 


DNA87991-2540 


203656 


February 9, 1999 


DNA92238-2539 


203602 


January 20, 1999 


DNA1 15291-2681 


PTA-202 


June 8, 1999 


DNA23336-2861 


PTA-1673 


April 11, 2000 


DNA30862-1396 


209920 


June 2, 1998 


DNA3087M157 


209380 


October 16, 1997 


DNA32279-1131 


209259 


September 16, 1997 


DNA33206-1165 


209372 


October 16, 1997 


DNA35673-1201 


209418 


October 28, 1997 


DNA47361-1154-2 


209431 


November 7, 1997 


DNA49631-1328 


209806 


April 28, 1998 


DNA52594-1270 


209679 


March 17, 1998 


DNA55800-1263 


209680 


March 17, 1998 


DNA5653 1-1648 


203286 


September 29, 1998 


DNA56965-1356 


209842 


May 6, 1998 


DNA57037-1444 


209903 


May 27, 1998 


DNA57695-1340 


203006 


June 23, 1998 


DNA57834-1339 


209954 


June 9, 1998 


DNA57841-1522 


203458 


November 3, 1998 


DNA58847-1383 


209879 


May 20, 1998 


DNA59493-1420 


203050 


July 1, 1998 


DNA59586-1520 


203288 


September 29, 1998 


DNA59608-2577 


203870 


March 23, 1999 


DNA59849-1504 


209986 


June 16, 1998 
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Table 7 (conn 





Material 


ATCC Dep. No. 


Deposit Date 




DNA60292-1506 


203540 


December 15, 1998 




DNA62377-1381-1 


203552 


December 22, 1998 




DNA62880-1513 


203097 


August 4, 1998 


5 


DNA66672-1586 


203265 


September 22, 1998 




DNA67962-1649 


203291 


September 29, 1998 




DNA69555-2867 


PTA-1632 


April 4, 2000 




DNA71 162-2764 


PTA-860 


October 19, 1999 




DNA71290-1630 


203275 


Seotember 22 1998 


10 


DNA76401-1683 


203360 


October 20 1998 




nMA7fi^41-1fi7S 


203409 


Orfnhpr 97 1 008 




r>M A 76788-9 59 


903551 


XVCUCLU.UC1 Z^Zr, 1770 






903546 


TV*PAmhAr 99 1 QQ8 






903541 


T^APAmHAr 1 5 1 QQ8 


15 

X mJ 


HM A 835^8-9609 


PTA -386 


Tulv 90 1 000 
J my Av, 1777 




TYNT A 849 1 ft-9 576 


903818 


Marrh 9 1000 

IVJuUl/JLL Af, X777 




DNA86576-9505 


203868 


Marrh 93 1000 

LYlaX 1*1JL ) X 777 




DNA87076-2503 


203888 


March 30 1090 

JLVXCIl IslX JUj 1777 




DNA92256-2596 


203891 


March 30 1999 

IVWUHl — ' v/ j X777 


20 


DNA92289-2598 


PTA-131 


Mav 25 1999 




DNA96850-2705 


PTA-479 


Ausust 3 1999 




DNA96855-2629 


PTA-18 


Mav 4 1999 




DNA96857-2636 


PTA-17 


Mav 4, 1999 




DNA96860-2700 


PTA-478 


Aueust 3 1900 


25 


DNA96861-2844 


PTA-1436 


March 2 2000 




DNA96866-2698 


PTA-491 


August 3 1900 




DNA96870-2676 


PTA-254 


June 22 1999 




TyNTA06879-9fv74 


PTA -550 

x X f\ JJU 


An mist 1 7 1 000 

jTYU.gU.aL X / , 1777 




DM A 06878-9696 

J-/l> A7UO / O XU^U 


PTA -9 3 


Mav 4 1 000 

LVxCLj *T, X777 


30 


rVNTA 06870-961 0 


203967 


Anril 27 1099 

^LJLIIIX « ' 3 X777 




DNA96880-9641 


PTA-119 


Mav 25 1999 




TYNT A 06803 9691 


PTA 19 


\yf gv J. 1 QOQ 
iviay h-, 1777 




DNA96897-2688 


PTA-379 


My 20, 1999 




DNA98564-2643 


PTA- 125 


May 25, 1999 


35 


DNA107443-2718 


PTA-490 


August 3, 1999 




DNA107786-2723 


PTA-474 


August 3, 1999 




DNA108682-2712 


PTA-486 


August 3, 1999 
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Table 7 (conn 





Material 


ATCC Dep. No. 


Deposit Date 




DNA108684-2761 


PTA-653 


September 14, 1999 




DNA108701-2749 


PTA-554 


August 17, 1999 




DNA1Q8720-2717 


PTA-511 


August 10, 1999 


5 


DNA108726-2729 


PTA-514 


August 10, 1999 




DNA108728-2760 


PTA-654 


September 14, 1999 




DNA108738-2767 


PTA-862 


October 19, 1999 




DNA108743-2722 


PTA-508 


August 10, 1999 




DNA108758-2759 


PTA-655 


September 14, 1999 


10 


DNA108765-2758 


PTA-657 


September 14, 1999 




DNA108783-2747 


PTA-616 


August 31, 1999 




DNA108789-2748 


PTA-547 


August 17, 1999 




DNA108806-2724 


PTA-610 


August 31, 1999 ' 




DNA108936-2719 


PTA-519 


August 10, 1999 


15 


DNA119510-2771 


PTA-947 


November 9, 1999 




DNA119517-2778 


PTA-951 


November 16, 1999 




DNA1 19535-2756 


PTA-613 


August 31, 1999 




DNA119537-2777 


PTA-956 


November 16, 1999 




DNA 119714-2851 


PTA-1537 


March 21, 2000 


20 


DNA125170-2780 


PTA-953 


November 16, 1999 




DNA129594-2841 


PTA-1481 


March 14, 2000 




DNA129793-2857 


PTA-1733 


April 18, 2000 




DNA130809-2769 


PTA-949 


November 9, 1999 




DNA131639-2874 


PTA-1784 


April 25, 2000 


25 


DNA131649-2855 


PTA-1482 


March 14, 2000 




DNA13 1652-2876 


PTA-1628 


April 4, 2000 




DNA131658-2875 


PTA-1671 


April 11, 2000 




DNA132162-2770 


PTA-950 


November 9, 1999 




DNA1361 10-2763 


PTA-652 


September 14, 1999 


30 


DNA139592-2866 


PTA-1587 


March 28, 2000 




DNA139608-2856 


PTA-1581 


March 28, 2000 




DNA143292-2848 


PTA-1778 


April 25, 2000 




DNA144844-2843 


PTA-1536 


March 21, 2000 




DNA144857-2845 


PTA-1589 


March 28, 2000 


35 


DNA145841-2868 


PTA-1678 


April 11, 2000 




DNA148004-2882 


PTA-1779 


April 25, 2000 




DNA149893-2873 


PTA-1672 


April 11, 2000 
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Table 7 (con?) 



Material 


ATCC Deo. No. 


Deposit Date 


DNA149930-2884 


PTA-1668 


April 11, 2000 


DNA150157-2898 


PTA-1777 


April 25, 2000 


DNA150163-2842 


PTA-1533 


March 21, 2000 


DNA153579-2894 


PTA-1729 


April 18, 2000 


DNA164625-2890 


PTA-1535 


March 21, 2000 


DNA57838-1337 


203014 


June 23, 1998 


DNA59777-1480 


203111 


August 11, 1998 


DNA66675-1587 


203282 


September 22, 1998 


DNA76532-1702 


203473 


November 17, 1998 


DNA105849-2704 


PTA-473 


August 3, 1999 


DNA83500-2506 


203391 


October 29, 1998 



These deposits were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public 
of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny to one 
determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC § 
122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1 . 14 with particular reference to 886 OG 
638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die 
or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice the invention in contravention of the rights granted under the authority of any government in 
accordance with its patent laws. 

EXAMPLE 5: Use of PRO as a hybridization probe 

The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 
a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PRO) in human 
tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following 
high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
solution of 50% formamide, 5x SSC, 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM sodium phosphate, pH 
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6.8, 2x Denhardfs solution, and 10% dextran sulfate at 42°C for 20 Lours. Washing of the filters is performed 
in an aqueous solution of 0. lx SSC and 0. 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
then be identified using standard techniques known in the art. 

EXAMPLE 6 : Expression of PRO in E. coli 

This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in E. 

coli. 

The DNA sequence encoding PRO is initially amplified using selected PCR primers. The primers should 
contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected expression vector. 
A variety of expression vectors may be employed. An example of a suitable vector is pBR322 (derived from E. 
coli; see Bolivar et al., Gene . 2:95 (1977)) which contains genes for ampicillin and tetracycline resistance. The 
vector is digested with restriction enzyme and dephosphorylated. The PCR amplified sequences are then ligated 
into the vector. The vector will preferably include sequences which, encode for an antibiotic resistance gene, a 
tip promoter, a polyhis leader (including the first six STII codons, polyhis sequence, and enteroMnase cleavage 
site), the PRO coding region, lambda transcriptional terminator, and an argU gene. 

The ligation mixture is then used to transform a selected E. coli strain using the methods described in 
Sambrook et al. , supra . Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are then 
grown to a desired optical density, during which the expression promoter is turned on. 

After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 
pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 
PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 
encoding PRO is initially amplified using selected PCR primers . The primers will contain restriction enzyme sites 
which correspond to the restriction enzyme sites on the selected expression vector, and other useful sequences 
providing for efficient and reliable translation initiation, rapid purification on a metal chelation column, and 
proteolytic removal with enteroldnase. The PCR-ampIified, poly-His tagged sequences are then ligated into an 
expression vector, which is used to transform an £. coli host based on strain 52 (W3110 fuhA(tonA) Ion galE 
ipoHts(htpRts) clpPflacIq). Transformants are first grown in LB containing 50 mg/ml carbenicillin at 30° C with 
shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into CRAP media (prepared 
by mixing 3.57 g (NH 4 ) 2 S0 4 , 0.71 g sodium citrate»2H20, 1.07 g KC1, 5.36 g Difco yeast extract, 5.36 g 
Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM 
MgSOJ and grown for approximately 20-30 hours at 30°C with shaking. Samples are removed to verify 

109 



WO 01/68848 



PCTYUS01/06520 



expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell pellets are frozen 
until purification and refolding. 

E. coll paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. 1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein is elutedwith buffer containing 250 mM imidazole. Fractions containing the desired 
protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm using the 
calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 
volumes are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The refolding 
solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is quenched by the addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution 
is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The refolded 
protein is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1 % TFA with 
elution with a gradient of acetonitrile from 10 to 80% . Aliquots of fractions with A280 absorbance are analyzed 
on SDS polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. Generally, the 
properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species 
are the most compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. 
Aggregated species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded 
forms of proteins from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6.8 with 0. 14 
M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
equilibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 7 : Expression of PRO in mammon rails 

This example illustrates preparation of a potentially glycosylated form of PRO by recombinant expression 
in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
DNA using ligation methods such as described in Sambrook et al. , supra . The resulting vector is called pRK5- 
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PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-PRO DNA is mixed with about 1 fig DNA 
encoding the VA RNA gene [Thimmappaya et al., Cell, 31:543 (1982)] and dissolved in 500 fil of 1 mM Tris- 
5 HC1, 0. 1 mM EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 500 pi of 50 mM HEPES (pH 7.35), 
280 mM NaCl, L5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The precipitate is 
suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is 
aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum 
tree medium, fresh medium is added and the cells are incubated for about 5 days. 

10 Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 

medium (alone) or culture medium containing 200 /iCi/ml 35 S-cysteine and 200 jtCi/ml 35 S-methionine. After a 
12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence 
of PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in serum free 

15 medium) and the medium is tested in selected bioassays. 

In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et aL, Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to maximal 
density in a spinner flask and 700 fig pRK5-PRO DNA is added. The cells are first concentrated from the spinner 
flask by centrifugation and washed with PBS. The DNA-dextran precipitate is incubated on the cell pellet for four 

20 hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture medium, and re- 
introduced into the spinner flask containing tissue culture medium, 5 /*g/ml bovine insulin and 0.1 jig/ml bovine 
transferrin. After about four days, the conditioned media is centrifuged and filtered to remove cells and debris. 
The sample containing expressed PRO can then be concentrated and purified by any selected method, such as 
dialysis and/or column chromatography, 

25 In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 

CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the cell cultures can be 
incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 35 S- 
methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with serum 
free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium is 

30 harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 
method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRK5 vector. The subclone insert can undergo PGR to fuse in frame with a selected epitope tag such as a poly-his 
tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
35 driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 
can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
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concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 
cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
5 domains) of the respective proteins are fused to an IgGl constant region sequence containing the hinge, CH2 and 
CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al. , Current Protocols of Molecular Biology . Unit 3. 16, John Wiley 
and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' of the 
10 DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells is as 
described in Lucas et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer 
to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits 
selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
15 using commercially available transfection reagents Superfect* (Qiagen), Dosper* or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et al. , supra . Approximately 3 x 10 7 cells are frozen in 
an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into water bath and mixed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 
20 rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
/an filtered PS20 with 5% 0.2 //m diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner filled 
with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, 250 mL, 500 mL and 2000 
mL spinners are seeded with 3 x 10 5 cells/mL. The cell media is exchanged with fresh media by centrifugation 
25 and resuspension in production medium. Although any suitable CHO media may be employed, a production 
medium described in U.S. Patent No. 5,122,469, issued June 16, 1992 may actually be used. A 3L production 
spinner is seeded at 1.2 x 10 6 cells/mL. On day 0, the cell number pH ie determined. On day 1, the spinner is 
sampled and sparging with filtered air is commenced. On day 2, the spinner is sampled, the temperature shifted 
to 33°C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% polydimethylsiloxane emulsion, 
30 Dow Corning 365 Medical Grade Emulsion) taken. Throughout the production, the pH is adjusted as necessary 
to keep it at around 7.2. After 10 days, or until the viability dropped below 70%, the cell culture is harvested 
by centrifugation and filtering through a 0.22 fxm filter. The filtrate was either stored at 4°C or immediately 
loaded onto columns for purification. 

For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). Before 
35 purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media is 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 
5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column is washed with additional 
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equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% 
mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Tmmunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 
conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 mM 
5 Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml 
fractions into tubes containing 275 fXL of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed by 
SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 
10 Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 8 : Expression of PRO in Yeast 

The following method describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from the 
15 ADH2/GAPDH promoter. DNA encoding PRO and the promoter is inserted into suitable restriction enzyme sites 
in the selected piasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can be 
cloned into the selected piasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO signal 
peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 
20 Yeast cells , such as yeast strain AB 1 10, can then be transformed with the expression plasmids described 

above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
25 fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above, 

EXAMPLE 9 : Expression of PRO in Baculovirus-Infected Insect Cells 

30 The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 

The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 
expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (lilce Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the sequence encoding PRO or the desired portion of the coding sequence of 

35 PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence encoding 
the mature protein if the protein is extracellular is amplified by PCR with primers complementary to the 5' and 
3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product is then 
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digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus DNA 
(Ptarmingen) into Spodoptera frugiperda ("Sf9 n ) cells (ATCC CRL 1711) using lipofectin (commercially 
available from GE8CO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications . Viral infection and protein expression are performed as described by O 'Reilley et al . , 
Baculovirus expression vectors: A Laboratory Manual . Oxford: Oxford University Press (1994), 

Expressed poly-his tagged PRO can then be purified, for example, by Ni 2+ -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant vim-infected Sf9 cells as described by 
Rupert et al., Nature, 362:175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM Mgd 2 ; 0.1 mM EDTA; 10% glycerol; 0.1% NP-40; 0.4 M KC1), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 yum filter. 
A Ni 2+ -NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 mL, 
washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is loaded 
onto the column at 0.5 mL per minute. The column is washed to baseline A 280 with loading buffer, at which point 
fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 
mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching A28Q baseline 
again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL 
fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with Ni 2+ -NTA-conjugated 
to alkaline phosphatase (Qiagen). Fractions containing the eluted His 10 -tagged PRO are pooled and dialyzed 
against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 10 : Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 
in Goding, supra. Immunogens that may be employed include purified PRO, fusion proteins containing PRO, 
and cells expressing recombinant PRO on the cell surface. Selection of the immunogen can be made by the skilled 
artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's adjuvant 
and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, the 
immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and injected 
into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with additional 
immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be boosted with 
additional immu nization injections. Serum samples may be periodically obtained from the mice by retro-orbital 
bleeding for testing in ELISA assays to detect anti-PRO antibodies. 
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After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35 % polyethylene glycol) to a selected murine myeloma cell 
line such as P3X63AgU. 1, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells which 
can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and thymidine) 
5 medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
10 culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 

EXAMPLE 11 : Purification of PRO Polypeptides Using Specific Antibodies 

15 Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 

of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
an activated chromatographic resin. 

20 Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 

sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). Likewise, 
monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a 
chromatographic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody 

25 is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

Such an immunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by 

30 other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide {e.g. , high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 

35 antibody/PRO polypeptide binding {e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration 
of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 
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EXAMPLE 12 : Drug Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
5 transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminu tion in complex 
formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 

10 Thus, the present invention provides methods of screening for drugs or any other agents which can affect 

a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with an PRO 
polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and the PRO 
polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment and the 
cell, by methods well known in the art. In such competitive binding assays, the PRO polypeptide or fragment 

15 is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that present 
in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular agent 
to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screening provides high throughput screening for compounds having suitable 
binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 13, 1984. 

20 Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. 
Purified PRO polypeptide can also be coated directly onto plates for use in the aforementioned drug screening 
techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 

25 solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any peptide 
which shares one or more antigenic determinants with PRO polypeptide. 

30 

EXAMPLE 13 : Rational Drug Design 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 
interest (i.e. , a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or 
inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the PRO 
35 polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c./., Hodgson, 
Bio/Technology . 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 
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polypeptide-iohibitor complex, is determined by x-ray crystallography, by computer modeling or, most typically, 
by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 
to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 
the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 
In both cases, relevant structural information is used to design analogous PRO polypeptide-like molecules or to 
5 identify efficient inhibitors . Useful examples of rational drug design may include molecules which have improved 
activity or stability as shown by Braxton and Wells, BiochraaistXYi 31:7796-7801 (1992) or which act as inhibitors, 
agonists, or antagonists of native peptides as shown by Athauda et al. , J. Biochem. . 113:742-746 (1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 

10 drug design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic 
antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the 
binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then be 
used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

15 By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available to 

perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide amino 
acid sequence provided herein will provide guidance to those employing computer modeling techniques in place 
of or in addition to x-ray crystallography. 

20 EXAMPLE 14 : Identification of PRO Polypeptides That Stimulate TNF-a Release In Human Blood (Assay 128) 
This assay shows that certain PRO polypeptides of the present invention act to stimulate the release of 
TNF-a in human blood. PRO polypeptides testing positive in this assay are useful for, among other things, 
research purposes where stimulation of the release of TNF-a would be desired and for the therapeutic treatment 
of conditions wherein enhanced TNF-a release would be beneficial. Specifically, 200 pi of human blood 

25 supplemented with 50mM Hepes buffer (pH 7.2) is aliquoted per well in a 96 well test plate. To each well is then 
added 300^1 of either the test PRO polypeptide in 50 mM Hepes buffer (at various concentrations) or 50 mM 
Hepes buffer alone (negative control) and the plates are incubated at 37°C for 6 hours. The samples are then 
centrifiiged and 50/d of plasma is collected from each well and tested for the presence of TNF-a by ELISA 
assay. A positive in the assay is a higher amount of TNF-a in the PRO polypeptide treated samples as compared 

30 to the negative control samples. 

The following PRO polypeptides tested positive in this assay: 
PRO1079, PR0827, PR0791, PROH31, PR01316, PROH83, PR01343, PRO1760, PR01567, andPR04333. 

EXAMPLE 15 : Promotion of Chondrocyte Redifferentiation f Assay 129) 
35 This assay is designed to determine whether PRO polypeptides of the present invention show the ability 

to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in this assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
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disorders such as, for example, sports injuries and arthritis. 

Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 
metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 
in Ham F-12 containing 10% FBS and 4 /tg/ml gentamycin. The culture media is changed every third day. On 
day 12, the cells are seeded in 96 well plates at 5,000 cells/well in lOO^tl of the same media without serum and 
100 (il of either serum-free medium (negative control), staurosporin (final concentration of 5 nM; positive control) 
or the test PRO polypeptide are added to give a final volume of 200 /d/well. After 5 days at 37°C, 22 yl of 
media comtaining lOOjtg/ml Hoechst 33342 and 50 /ig/ml 5-CFDA is added to each well and incubated for an 
additional 10 minutes at 37°C. A picture of the green fluorescence is taken for each well and the differentiation 
state of the chondrocytes is calculated by morphometric analysis. A positive result in the assay is obtained when 
the > 50% of the PRO polypeptide treated cells are differentiated (compared to the background obtained by the 
negative control). 

PRO6029 polypeptide tested positive in this assay. 

EXAMPLE 16: Microarrav Analysis to Detect Overexpression of PRO Polypeptides in Cancerous Tumors 

Nucleic acid microarrays, often containing thousands of gene sequences, are useful for identifying 
differentially expressed genes in diseased tissues as compared to their normal counterparts. Using nucleic acid 
microarrays, test and control mRNA samples from test and control tissue samples are reverse transcribed and 
labeled to generate cDNA probes. The cDNA probes are then hybridized to an array of nucleic acids immobilized 
on a solid support. The array is configured such that the sequence and position of each member of the array is 
known. For example, a selection of genes known to be expressed in certain disease states may be arrayed on a 
solid support. Hybridization of a labeled probe with a particular array member indicates that the sample from 
which the probe was derived expresses that gene. If the hybridization signal of a probe from a test (disease tissue) 
sample is greater than hybridization signal of a probe from a control (normal tissue) sample, the gene or genes 
overexpressed in the disease tissue are identified. The implication of this result is that an overexpressed protein 
in a diseased tissue is useful not only as a diagnostic marker for the presence of the disease condition, but also 
as a therapeutic target for treatment of the disease condition. 

The methodology of hybridization of nucleic acids and microarray technology is well known in the art. 
In the present example, the specific preparation of nucleic acids for hybridization and probes, slides, and 
hybridization conditions are all detailed in U.S. Provisional Patent Application Serial No. 60/193,767, filed on 
March 31, 2000 and which is herein incorporated by reference. 

In the present example, cancerous tumors derived from various human tissues were studied for PRO 
polypeptide-encoding gene expression relative to non-cancerous human tissue in an attempt to identify those PRO 
polypeptides which are overexpressed in cancerous tumors. Two sets of experimental data were generated. In 
one set, cancerous human colon tumor tissue and matched non-cancerous human colon tumor tissue from the same 
patient ("matched colon control") were obtained and analyzed for PRO polypeptide expression using the above 
described microarray technology. In the second set of data, cancerous human tumor tissue from any of a variety 
of different human tumors was obtained and compared to a "universal" epithelial control sample which was 
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prepared by pooling non-cancerous human tissues of epithelial origin, including liver, kidney, and lung. mRNA 
isolated from the pooled tissues represents a mixture of expressed gene products from these different tissues. 
Microarray hybridization experiments using the pooled control samples generated a linear plot in a 2-color 
analysis. The slope of the line generated in a 2-color analysis was then used to normalize the ratios of (testrcontrol 
detection) within each experiment. The normalized ratios from various experiments were then compared and used 
to identify clustering of gene expression. Thus, the pooled "universal control" sample not only allowed effective 
relative gene expression determinations in a simple 2-sample comparison, it also allowed multi-sample 
comparisons across several experiments. 

In the present experiments, nucleic acid probes derived from the herein described PRO polypeptide- 
encoding nucleic acid sequences were used in the creation of the microarray and RNA from the tumor tissues 
listed above were used for the hybridization thereto. A value based upon the normalized ratio : experimental ratio 
was designated as a "cutoff ratio". Only values that were above this cutoff ratio were determined to be 
significant. Table 8 below shows the results of these experiments, demonstrating that various PRO polypeptides 
of the preent invention are significantly overexpressed in various human tumor tissues as compared to a non- 
cancerous human tissue control. As described above, these data demonstrate that the PRO polypeptides of the 
present invention are useful not only as diagnostic markers for the presence of one or more cancerous tumors, 
but also serve as therapeutic targets for the treatment of those tumors. 

Table 8 



Molecule 


is overexoressed in: 


as compared to: 


PR0276 


lung tumor 


universal normal control 


PR0284 


colon tumor 


universal normal control 


PR0284 


lung tumor 


universal normal control 


PR0284 


breast tumor 


universal normal control 


PR0193 


cplon tumor 


universal normal control 


PR0193 


lung tumor 


universal normal control 


PR0193 


breast tumor 


universal normal control 


PR0193 


prostate tumor 


universal normal control 


PRO190 


colon tumor 


universal normal control 


PRO190 


lung tumor 


universal normal control 


PRO190 


breast tumor 


universal normal control 


PRO180 


colon tumor 


universal normal control 


PRO180 


lung tumor 


universal normal control 


PRO180 


breast tumor 


universal normal control 


PR0194 


colon tumor 


universal normal control 


PR0194 


lung tumor 


universal normal control 


PR0194 


breast tumor 


universal normal control 


PR0194 


cervical tumor 


universal normal control 


PR0218 


colon tumor 


universal normal control 


PR0218 


lung tumor 


universal normal control 


PRO260 


colon tumor 


universal normal control 


PRO260 


lung tumor 


universal normal control 


PRO260 


breast tumor 


universal normal control 


PRO260 


rectal tumor 


universal normal control 


PR0233 


colon tumor 


universal normal control 


PR0233 


lung tumor 


universal normal control 


PR0233 


breast tumor 


universal normal control 
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Table 8 (conn 



Molecule 


ic nvprpimr*»ccpH in* 


as compared to: 


PR0234 


nnlon tnmnr 

l/V/XVSlX LUX1XV/X 


universal normal control 


PR0234 


x wig t m i ixjl 


universal normal control 


PR0234 


breast timnnr 

LrX w (U L ' 1 ' 1 1 |*i f | 


universal normal control 


PR0234 


liver turnnr 


universal normal control 


PR0236 


colon tiimnr 

WlwXl LUXlxVSX 


universal normal control 


PR0236 


lunff tumor 


universal normal control 


PR0236 


breast tiimnr 


universal normal control 


PR0244 


colon tiiTrirtr 


universal normal control 


PR0244 


limp" fiimfvr 

XUXX££ IUXJLXL7X 


universal normal control 


PR0262 


fifYInn tirrrtrtr 

wVlUXl tUXxHJl 


universal normal control 


PR0262 


Inn or tiiinr*r 

XUX1££ lUXlXlM. 


universal normal control 


PR0262 


uicaol LUlllur 


universal normal control 


PR0271 




universal normal control 


PR0271 


lUIlg LUxlxOr 


universal normal control 


PR0268 


lUxxltJx 


universal normal control 


PROTrtR 

JT J\Wi<UO 


iiing runior 


universal normal control 




breast tumor 


universal normal control 


PR077n 


colon tumor 


universal normal control 


PR 0970 


lung tumor 


universal normal control 


pp 0770 

JTJvUZ /U 


breast tumor 


universal nonnal control 


PPfY>7fl 
rJK.UZ /U 


liver tumor 


universal normal control 


rlvUjjj 


lung tumor 


universal nonnal control 




breast tumor 


universal normal control 




prostate tumor 


universal normal control 


PRH9QR 


colon tumor 


universal normal control 


PRO90S 

X JXW^70 


lung tumor 


universal normal control 


PRO?Q8 

X xvv/^70 


urease tumor 


universal normal control 


PR0299 


coion uimor 


universal normal control 


PR0299 


lung uimor 


universal normal control 


PR0299 


oreasi uimor 


universal normal control 


PR0296 


l-uioh uimor 


universal normal control 


PR0296 


orea&i uimor 


universal normal control 


PR0329 


i/Oion tumor 


universal normal control 


PR0329 


lung luiiior 


universal nonnal control 


PR0329 


urcooi tumor 


universal normal control 


PRO^O 

X 


L-uiuii uunor 


universal nonnal control 


X XV W JJy 


lung uimor 


universal normal control 


PR0294 


inner i~i lrnor 

imig tumor 


universal normal control 




ureast uimor 


universal normal control 


XT IVVw/JUu 


colon tumor 


universal normal control 




lung tumor 


universal normal control 




breast tumor 


universal normal control 


PR 0^07 


lung tumor 


universal normal control 




colon tumor 


universal normal control 




lung tumor 


universal normal control 


PR0334 


fvPPflCt tiimnr 


universal normal control 


PR0334 


prostate tumor 


universal normal control 


PR0352 


colon tumor 


universal nonnal control 


PR0352 


lung tumor 


universal normal control 


PR0352 


breast tumor 


iiniversal normal control 


PR0352 


liver tumor 


universal normal control 


PRO710 


breast tumor 


universal normal control 


PR0873 


colon tumor 


universal normal control 


PR0873 


lung tumor 


universal normal control 
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Molecule 

PR0873 

PR0873 

PR0354 

PR0354 

PR0354 

PR01151 

PROH51 

PR0382 

PR0382 

PR0382 

PR01864 

PR01864 

PR01864 

PR0386 

PR0386 

PR0386 

PR0541 

PROS41 

PR0541 

PR0852 

PRO700 

PRO700 

PRO700 

PRO700 

PRO708 

PRO708 

PRO708 

PRO707 

PRO707 

PR0864 

PR0864 

PR0864 

PRO706 

PRO706 

PRO706 

PRO706 

PR0732 

PR0732 

PR0732 

PR0537 

PR0537 

PR0537 

PR0545 

PR0545 

PR0718 

PR0718 

PR0872 

PR0872 

PR0872 

PRO704 

PRO704 

PRO704 

PRO705 

PRO705 



is overexpressed in: 

breast tumor 

prostate tumor 

colon tumor 

lung tumor 

breast tumor 

lung tumor 

breast tumor 

colon tumor 

lung tumor 

breast tumor 

lung tumor 

breast tumor 

liver tumor 

colon tumor 

lung tumor 

prostate tumor 

colon tumor 

lung tumor 

breast tumor 

breast tumor 

colon tumor 

lung tumor 

breast tumor 

rectal tumor 
colon tumor 
lung tumor 
breast tumor 
colon tumor 
lung tumor 
colon tumor 
lung tumor 
breast tumor 
colon tumor 
lung tumor 
breast tumor 
liver tumor 
lung tumor 
breast tumor 
cervical tumor 
colon tumor 
lung tumor 
breast tumor 
lung tumor 
breast tumor 
lung tumor 
breast tumor 
lung tumor 
breast tumor 
liver tumor 
colon tumor 
lung tumor 
breast tumor 
lung tumor 
breast tumor 



Table 8 fconn 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conn 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 





4 o ni/ATA'VTM'OOOO/l 111* 

j& ovtsxcApresbeu. in. 


as compared to: 


PR0871 


Innc tiimnr 


universal normal control 


PR0871 


fvrpflQi* tiimnr 


universal nonnai control 


PR0871 




universal normal control 


PRO702 


Inner triTYior 

lULiig LUXLUJJ. 


universal normal control 


PR0944 


rv\lr>n tiirnnr 


universal normal control 


PR0944 


Innff tiimnr 


universal normal control 


PR0944 


tpp tal tiimnr 


universal normal control 


PR0739 


limp tiimnr 


universal normal control 


PR0739 


hr^flct tiimr\r 
UlCaol tUUlVJX 


universal normal control 


PR0739 


piUolaLC LLLLUU1 


universal nonnai control 


PR0941 


^*nlnn tiim/vp 


universal normal control 


PR0941 


Inner ti lmrv-r 


universal normal control 


PROQ41 


ureas i tuinor 


universal normal control 




xcciai uimoT 


universal normal control 




lung uimoT 


universal normal control 


prhior? 


breast tumor 


universal normal control 


ppni l^** 


colon tumor 


universal normal control 


PPf^il 1 11 
rlsXJlL dj 


lung tumor 


universal normal control 




colon tumor 


universal normal control 


PP HiQQI 


lung tumor 


universal normal control 




breast tumor 


universal normal control 


JrKU/o4 


colon tumor 


universal normal control 


P13/*Y7Q/1 

JrKAj/o4 


lung tumor 


universal normal control 


PPfY7B/l 

rKLI/o4 


breast tumor 


universal normal control 


PP fY7QA 


prostate tumor 


universal normal control 


ppryroo 
rKU / oj 


colon tumor 


universal normal control 


PP CilQI 


lung tumor 


universal normal control 


rlvVJ / oj 


breast tumor 


universal normal control 


ppr>75?^ 

r jyu / Oj 


liver tumor 


universal normal control 


PPnOAH 

XJ\W7 1 T\J 


colon tumor 


universal normal control 


ppryxin 
jrt\\jy e t\j 


lung tumor 


universal normal control 


PROQ40 


breast tumor 


universal normal control 


PR 0768 


coion rumor 


universal normal control 


PR076R 


lung rumor 


universal normal control 


pR07fia 

rivu / uo 


oreast tumor 


universal normal control 


PR0 1070 


coion rumor 


universal normal control 


PR0 1070 


lung uimor 


universal normal control 


PR0 1070 


breast tumor 


universal normal control 


PP0107Q 


rectal tumor 


universal normal control 


PR0 1078 


colon tumor 


universal normal control 


PP/11073 


lung tumor 


universal normal control 


PP01018 


colon tumor 


universal normal control 


JrivLllUIo 


lung tumor 


universal normal control 




breast tumor 


universal normal control 


ppr^70^ 


colon tumor 


universal normal control 


PR 070^ 


lung tumor 


universal normal control 


PR0793 


breast tumor 


universal normal control 


PR0793 


rectal tumor 


universal normal control 


PR01773 


colon tumor 


universal normal control 


PRO 1773 


lung tumor 


universal normal control 


PR01773 


prostate tumor 


universal normal control 


PRO1014 


lung tumor 


universal normal control 


PRO1014 


breast tumor 


universal normal control 


PRO1013 


colon tumor 


universal normal control 
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Table 8 (conn 



Molecule 


is overeynrpcQfvl in* 


PRO 1013 


lunff tumor 


PRO 1013 


ViTPfl^t tiiinnr 


PRO1013 


1iv**r tiinwr 


PR0937 


OAlftn tiinmr 

W\/1U11 tUlllUL 


PR0937 


Innff tnmrv 


PR0937 


LUCdoL lUXQOr 


PR0937 


t-crvicai nimor 


PR0937 


xcuiai tumor 


PRO 1477 


limn 'hitvt/xi* 

lung luiuor 


PRO 1477 

JT iVW JL*T / / 


oreast uirnor 


PRO 1477 


reciai tumor 


PROS42 


colon tunior 


PR0842 


Inn <r fiTrn/^kf 
lUllg LulXLOr 


PROS42 


oreast tumor 


PR0839 


lAJlUli LUiLlUl 


PRO1180 


t/Uiuu tumor 


PRO1180 


lutl/r ti Ttvi sv*> 
lUUg lUIELOr 


PRO1180 


Iivat tiimrir 

11 VCl LUlXUJl 


PROH34 


IlliKT fnmnr 

lUllg llULU^i 


PROH34 


VlFPaQl" tiimAr 

L/icaol tuiixur 


PROH34 


TVPAC tot" A himnr 
J^iUoUitC lUXTLUl 


PROH15 


cuion Luinor 


PR01115 


TllTIO 1 tiim/vr 
lliilg LUlXLOr 


PROH15 


uicaai Luxxiux 


PR0 1977 


colon tumor 


PR01277 


Ill-It rr tiimnw 

lung niinor 


PRD1 


lung tumor 


PROl 


breast tumor 


PROl 


cervical tumor 


PP 


colon tumor 


PROR27 


lung tumor 


PR OR97 


prostate tumor 


PPOR97 


cervical tumor 


PP 010^7 


lung tumor 




breast tumor 


PROl 11^ 


colon tumor 


PROl 11 ^ 


lung tumor 


J. IVW J. \J\J\j 


colon tumor 


PRO 1006 


luug tumor 


PRO 1006 


uredai Lumor 


PRO 1006 


FPf^tnl himnr 
icisLcti lUUiUX 


PRO1074 


llinir fii¥*n/\i» 

iuug Luixior 


PRO 1074 




PRO1073 


Inno* fiimnr 


PRO1073 


hfP^a^t himnr 


PROl 136 


colon tumnr 

vVAVJUL 1111 I H i | 


PROl 136 


lung tumor 


PRO 1136 


breast tumor 


PRO1004 


lung tumor 


PRO 1344 


colon tumor 


PR01344 


lung tumor 


PRO 1344 


breast tumor 


PRO 1344 


rectal tumor 


PROlllO 


colon tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 fcont') 

Molecule is overexoressed in: 

PRO1110 lung tumor 

PRO1110 breast tumor 

PR01378 colon tumor 

PR01378 lung tumor 

PR01378 prostate tumor 

PR01378 cervical tumor 



PR0 1481 


colon tumor 




lung tumor 




lung tumor 


ppoi i no 


breast tumor 


T>T} /~\ 1 OOO 


colon tumor 


JrKU13is3 


lung tumor 


T>T> oi 

PRO 1383 


breast tumor 


PRO 1072 


lung tumor 


PR01189 


colon tumor 


PRO ll 89 


lung tumor 


PROH89 


breast tumor 


PROH89 


prostate tumor 


PRO1003 


colon tumor 


I'l l i "t 

PRO 1003 


lung tumor 


PRO 1003 


breast tumor 


PRO1003 


liver tumor 


PRO1003 


rectal tumor 


PRO 1108 


colon tumor 


PRO1108 


lung tumor 


TYD All AO 

PRO 1108 


breast tumor 


FRO 1137 


colon tumor 


PRO 1137 


lung tumor 


JtjKCIIIj / 


breast tumor 




colon tumor 


JrKD113o 


lung tumor 


DD/"k1 1 iq 


breast tumor 


trlsXJLH-ij 


colon tumor 


FKU1413 


lung tumor 


JrK\J141j 


prostate tumor 


"DT5 1 AC A 


lung tumor 


DD/"\1 AC/t 


breast tumor 


FR0994 


colon tumor 




lung tumor 


PR0994 


rectal tumor 


PRO1069 


lung tumor 


PRO1069 


breast tumor 


PR01411 


colon tumor 


PR01411 


lung tumor 


PROH29 


lung tumor 


PROH29 


rectal tumor 


PR01359 


colon tumor 


PR01359 


lung tumor 


PR01359 


breast tumor 


PR01359 


prostate tumor 


PR01139 


lung tumor 


PRO1065 


lung tumor 


PRO1028 


colon tumor 


PRO1028 


lung tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conn 



Molecule 


is overexpressed in: 


oq rvimnnrpH tn* 


PRO1028 


breast tumor 


UJJU VClbdl HUHIIal CUHLT01 


PRO1028 


cervical tumor 


LXlXlVCloaJL xlUXixuli l/UllUTUi 


PRO 1027 


colon tumor 


uxuvcrsax nullum t-ontroi 


PRO1027 


lunff tumor 


uiiivcraax iiuntidi uuniroi 


PRO1027 


breast tiimnr 

IIXUXUX 


universal normal control 


PRO1140 


f*n1nn tiimnr 


universal normal control 


PRO 1140 


hrp»Qt tiimnr 

Ult/OOl IUJLULUX 


universal normal control 


PR01291 


ffYI r\ry himnr 
i*UILUl 1 1 imcir 


universal normal control 


PRO 1291 

X AW XXV.*^ X 


uicdit Liirnur 


universal normal control 


PRO 1105 


pnlnn fnmnr 

uujajix tunior 


universal normal control 


PRO 1105 


Inn c tiTmriT 
XUxlg tU UL1LH 


universal normal control 


PRO 1026 


xuiig lunnjr 


universal normal control 


PRO1026 


TvroQtat^ ti inflow 


universal normal control 


PRO 1104 


r*n1nn tiimnr 


universal normal control 


PRO 1104 


liiTifif tiimnr 


umversai normal control 


PRO1104 


breast tiimnr 

l/lv(lOL L1XIXXV/X 


uiuvcrsai normal control 


PRO1100 


P.n1 rvn tiimftr 

l/UIUU Hill l\JL 


umversai normal control 


PRO1100 


limp- tiimnr 
xuxxg mi i iui 


umversai normal control 


PRO1100 


breast tiimnr 


universal norniai control 


PRO 1100 


rectal tiimnr 


umversai normal control 


PROH41 


limp tiimnr 

A UUK kUXXLV/X 


umversai normal control 


PR01772 


pnlon fntnnr 


umversai normal control 


PRO 1772 


luno" tiimnr 

lUXXg LUXXlUl 


umversai normal control 


PRO 1772 


Hrf*act" firm rvr 


universal normal control 


PRO 1772 


WTlViWcU LILU1U1 


universal normal control 


PRO 1064 


uoiou ixiinor 


universal normal control 


PRO 1064 


lUllg luinor 


universal normal control 


PRO 1379 


/*nlnn trnnrti* 


universal normal control 


PR01T79 

X IVVy 1J (7 


lung ixunor 


universal normal control 


PR 01T7Q 


cervical tumor 


universal normal control 


PR0^57^ 

* AVV/JJ / J 


limn fitmnr 

lung tumor 


universal normal control 


PRrnS7^ 


breast tumor 


universal normal control 


PRfHS66 

X XyvV-JJLMJ 


colon tumor 


universal normal control 


PR03S66 

X 1\.V_/JJUU 


lung rumor 


universal normal control 


PROI 1 56 


Inner fiitvint* 

iung uimor 


universal normal control 


PRO 1156 

x ivvy X X %/\J 


ureas i uiuiur 


universal normal control 


PRO 1156 

J- AW X X«S V 


T\Tr\ c t"Q f"*> fiimrtt* 

pruaiaic luiuor 


universal normal control 


PRO1098 


f*n1nT% Irimnr 


universal normal control 


PRO1098 


InnO" trnnnr 
x 1x1x3 Uiii mi 


umversai normal control 


PRO1098 


rftrtal tiimnr 

lw tUX L LXLLLUX 


umversai normal control 


PROH28 


colon tiimnr 


umversai normal control 


PRO 1128 


lntiff tumnr 


universal normal control 


PROH28 


breast tiimnr 


universal normal control 


PR01248 


111 riff tumnr 


umversai normal control 


PR01248 


breast tumor 


uxiivcioai noixuai control 


PROH27 


colon tumor 


tmiVf*rQftl nnrmi*l r*nntrr*l 

UXXlvwloOX XiXJt LLlaL L^LIllLl Ul 


PROH27 


lung rumor 


universal normal control 


PR01127 


breast tumor 


universal normal control 


PR01316 


colon tumor 


universal normal control 


PR01316 


lung tumor 


universal normal control 


PR01316 


breast tumor 


universal normal control 


PR01197 


colon tumor 


universal normal control 


PROH97 


lung tumor 


universal normal control 


PROH97 


breast tumor 


universal normal control 
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Molecule 


k overexnresseri 1 in* 


ab t-OilipaiCU- LU. 


PR01125 


lirn& tumor 


UlilVciaal xxOlIIIrtl UUHITOI 


PRO 1158 


breast tumor 


iTni\r<»rcfl1 nnrmal prmfml 

LLLU VCX u>aJ. LLKJLLLLOl l^UxlliOl 


PRO 1124 


colon tumor 


liniVArcfll nfvrmnl pntitrr^l 


PROH24 


lung tumor 


UillVClDCU. 11 Wl Mini UrUULLUl 


PRO1380 


colon tumor 


nni VArcnl nnrm ol pnntrrtl 

lit H V Cl odl xi\Jl 1 1 lQ-1 IfUULLUL 


PRO1380 


lung tumor 


iiTiivftTSfll Tinrmal r/iritrnl 


PRO1380 


breast tumor 


iTniversfil nnrmal contrril 

UXLLVwXOCUl 1XWX Mini WUlXUi 


PRO1380 


liver tumor 


nniversfll normal ronrrnl 


PRO 1377 


colon tumor 


nniv^r^fll normal fontrnl 

\l» 1 1 V \sL o CLL LiXJJ. Xi, 1.(1 1. VviiUUl 


PR01377 


lung tumor 


Tiniv^r<!al normal fionrrol 

uiuvuaai xiSJxxXxax \ajxilx\ji 


PRO 1287 


lung tumor 


UxUVClocU xUJLLxxal \AJxllx\JX 


PRO 1287 


breast tumor 


UlilVCroal wJllllal CUJUtiOl 


PRO 1249 


TllTKT tllTTlOl* 
Xlxlxg till 1 IKJL 


umversai normal control 


PRO 1249 


hrpact trim or 


ujjjvcr soi normal control 


PRO 1335 


L><JlUil LLU1XUI 


universal normal control 


PRO 1335 

x x\.Ky x*}*J*J 


Inn ct fiim/vr 
xulxg LUllXUl 


umversai normal control 


PPOI^S 

ri\w ijjj 


DlCdSl II iTTIOr 


umversai normal control 




iung rumor 


universal normal control 


PPD1 500 
x x*jyy 


coion uxinor 


universal normal control 


PPO1S00 


iung rumor 


universal normal control 


PPO1500 


urease rumor 


universal normal control 


JTJSxJ XJ /H 


lung tumor 


universal normal control 


PP01**74 
rxvwu /*t 


Dreasi. rumor 


universal normal control 




lung tumor 


universal normal control 




breast tumor 


universal normal control 




iung rumor 


universal normal control 




□least lumor 


universal normal control 


PPD1^57 


coion tumor 


universal normal control 


PRO 1357 


Inner tiimrti* 
xUUg LLUXlt/l 


umversai normal control 


PRO 1557 


wUHJXl IUULUJX 


umversai normal control 


PRO 1557 


Inner hiTtiftr 
xlllxg lulIHJl 


umversai normal control 


PRO 1557 


UlCaoL LUxxJAJx 


umversai normal conrroi 


PRO1305 

X XVV*r JL w*/ 


PPlToTI fllTTlAl* 
KtKtiAJXx vlXLLlAJi. 


uxLivcibcii normal coniTOi 


PRO1305 


Inno 1 rumor 


ujuul vet sal normal control 


PRO1305 




uxLLvcrbdi normal control 


PRO1302 


polon tumor 


uiiivcradj. normal control 


PRO1302 


Inner tirmrtr 

XUXXg till .1.1 \J1. 


umversai normal control 


PRO 1302 


IvpAiict ti imnr 
UlCaol lUJLLiUl 


umversai normal control 


PRO 1302 


i*^/**1"5i1 tiTTnnr 
icuiai iuxuvi 


umversai normal conrroi 


PRO 1266 


oolrvn fiimm* 
WiVlX IUJLL1U1 


uxuvcrsdi normal control 




coion tuiTLor 


umversai normal control 


x x\.\-/ iu3\J 


iung njunor 


umversai normal control 


PP01T36 
rivuijju 


ursast tumor 


universal normal control 


PR0 1978 
x x\.vv i. a / o 


coion uimor 


umversai normal control 


PR0 1978 


iung lumor 


umversai normal control 


PRO 1270 


Tvp^nct 1 tiim r»T 
UiCaal lULLLLUl 


umversdi normal control 


PR01298 


colon tumor 


universal normal control 


PR01298 


lung tumor 


universal normal control 


PRO1301 


lung tumor 


universal normal control 


PRO1301 


breast tumor 


universal normal control 


PR01268 


colon tumor 


universal normal control 


PR01268 


breast tumor 


universal normal control 


PR01327 


lung tumor 


universal normal control 


PR01327 


breast tumor 


universal normal control 
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Molecule 


is overexpressed in: 


do LUillU'CLi CU- IV. 


PR01328 


colon tumor 


universal xiunucu. control 


PR01328 


lunff tumor 


universal nonnai control 


PRO 1328 


l/X V^wdL Hil 1 WJx. 


universal normal control 


PRO 1329 


/V^TrtTl "hlTYlfVP 


universal normal control 


PR01329 


lUXLg LUXXLUl 


universal normal control 


PRO 1329 


urcobi lumor 


universal normal control 


PRO 133 9 


UUJLUI1 lUTTIOr 


universal normal control 


x xvvs 1JJ7 


lung ninior 


universal normal control 


PROH42 

X XV V-/ X J*T& 


coion ruinor ... 


universal normal control 


PRO 1342 


inng luinor 


universal normal control 


PR0 1342 


Djcdsi luinor 


universal normal control 


PR 01^49 


rectal tumor 


universal normal control 


PRO 1487 


coion rumor 


universal normal control 


PRO 1487 


□rcosi tumor 


universal normal control 


PR03579 


Inn or tiiTYi^Yr 

lUXLg luiiiur 


universal normal control 


PR03579 


UXCdM LUXXlUX 


universal normal control 


PR01472 

X IW X # Xs 


f*f\1/vn nimrvi* 
IAJXUX1 Luxuur 


universal normal control 


PR01472 

X £W AT 1 £d 


XUXLg Luiiiur 


universal normal control 


PR01385 


Inner tiimnr 
xuixg lUXXXUl 


universal normal control 


PRO 1385 


UlCaoL LUixMJX 


universal normal control 


PR01461 


1>17XUX1 lUXIXUA 


universal normal control 


PR01461 


Inn o 1~t\TY\r\T 
XUXXg luxuur 


universal normal control 


PR01461 


VLCdbl luiiior 


universal normal control 


PRO 1429 


coion luinor 


universal normal control 


PRO 1429 


iixug niinor 


universal normal control 


PR0 1490 


breast tumor 


universal normal control 


riVUiJUO 


lung tumor 


universal normal control 


PRD1 SfiR 


breast tumor 


universal normal control 


ri\u 1JU7 


colon tumor 


universal normal control 


x jK.v_/i joy 


lung tumor 


universal normal control 


PPH1 S^Q 


breast tumor 


universal normal control 


ppni7*ra 

JrixWi /jo 


colon tumor 


universal normal control 




lung tumor 


universal normal control 


pl>ni V7H 
rwjij /u 


colon tumor 


universal normal control 


ppni *?7fi 


lung tumor 


universal normal control 


PPH1 S70 
xtsXJiJ fyj 


breast tumor 


universal normal control 


PPOI S7fi 


prostate tumor 


universal normal control 


PPOI S70 


rectal tumor 


universal normal control 


PR01559 


coxon tumor 


universal normal control 


PR01559 


Inner tiimnT 
XUXlg IUXXXUX 


universal normal control 


PR01559 

X AVV/ X ^ 


UxCdol ILUxlUr 


universal normal control 


PR01486 


Innty tinnnr 
lUJUg lUxiiUI 


universal normal control • 


PR01486 


nynpsmt tiimnr 
UlCOOl IUXLXUX 


nmversal normal control 


PRO 1433 


cnlrtn trnnnt* 

V/UJA/xl iuixlUi 


universal normal control 


PR01433 


Inner tiimnr 


universal normal control 


PR01433 


breast tumor 


uiixYcxocu jxuxxxiiu, control 


PR01433 


rectal tumor 


universal normal control 


PR01490 


lung tumor 


universal normal control 


PRO1490 


breast tumor 


universal normal control 


PR01482 


lung tumor 


universal normal control 


PR01482 


breast tumor 


universal normal control 


PRO1409 


colon tumor 


iiniversal normal control 


PRO1409 


lung tumor 


universal normal control 


PRO1409 


breast tumor 


iiniversal normal control 
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Molecule 


is overexpressed in: 


da L-Ulllj-zdl CU l\J. 


PR01446 


colon tumor 


universal normal coTirivO 

Lilll V CI ocu xlV/LxllcU. wUxLLLUx 


PR01446 


lung tumor 


universal normal conrml 


PR01446 


breast tumor 


universal normal control 

1X1X1 YvioCU XWJXII I at \s\tULL\JL 


PR01446 


prostate tumor 


universal normal control 

UIXlVvluHl XXVXXXXCU. VVilUvl 


PRO1604 


colon tumor 


universal normal control 

1 " ' * V Vl LJC4JL liiVX 1 1 H1X WV/XXUL Ul 


PRO1604 


lung tumor 


universal normal control 


PRO1604 


breast tumor 


universal normal control 

Ull I Y vl OtXX XXVXXXXUX wV/XXLXV/X 


PR01491 


colon tumor 


universal normal control 


PR01491 


lung tumor 


universal normal control 

lUtl V Vl i3Cu XLV/X 1 1 1 f I t V/V/XXU <LrX 


PR01491 


breast tumor 


universal normal control 

HI 1 1 V \sl ij OA XlUXXlXCU wliUUl 


PR01431 


colon tumor 


universal normal control 

liiUVWlQUl X1XJX 1 1 It* L WVSllLXVsl 


PR01431 


lung tumor 


UillVCloal xlUlJxicll L>V/llllVJX 


PRO 1563 


colon tumor 


i t r> i \ Tp t c q 1 tn/rrm 5i1 /*»/\n"tTV*I 
UlliVCIoal llUlJULlal L/UHULUl 


PRO 1563 


Innp - tumor 


uaiveroai nonudi uonuoi 


PRO 1563 


breast tumor 


uxuvcrsdi normal comroi 


PR01571 


r*r*1on fiimnr 

\*\tXSJLl lUxJJAJx 


universal normai control 


PRO 1571 


lUxlg LUlxlUl 


universal nonrxal control 


PRO 1571 


hrpQct tiitnni' 
ulCooL UUllUi 


umversal normal control 


PRO 1572 


Inner tiinrirvp 
lUIlg LUiliUl 


universal normal control 


PR01S7? 

1 J\U1J / £, 


prostate tumor 


universal normal control 


PR01S7^ 


lung tumor 


universal normal control 




□reast uunor 


universal normal control 


PR015f)R 
x xx w ijuo 


lung njinor 


universal normal control 


PRO T 505? 

x x\.v_y IJUO 


oreost tumor 


universal normal control 


PR014SS 
ri\v itoj 


coion uunor 


universal normal control 


PRO 1485 


Inner fiitinrtt* 
xUIig LUlilUi 


umversal normal control 


PRO 1564 


\s\JiyJU. ILLLWJL 


umversal normal control 


PRO 1564 


tnno tiimrvr 


umversal normal control 


PRO 1564 


breast tnmnr 

Ux Coo 1 L MJJJAJl 


umversaj. normal control 


PRO 1550 


colon tiimor 

^V/Xv/XX LUiliUi 


uiiivcroai noiiiiai control 


PRO1550 


hinff tumor 

imifi iuxxxv/x 


universal noiLuai control 


PRO1550 


breast tumor 

vX V* (U I Ull Ilv/X 


LLUlVCraal IiAjlllinl CUntTOl 


PR01757 


bin** tumor 


uuivciadi iiuitiiai control 


PRO 1757 


breast tumor 

l/X V(U W LUXXXVX 


ixiii v ci odi nuixiiai control 


PR01757 


orostate tumor 


Ull 1. VC1 odl WJLllLal CUI11XU1 


PR01758 


limp - tumor 

IIXXXXISX 


uiiivcibdJ. wjiiivai control 


PR01781 


colon tumor 

vl/lUil 11XXXXV/X 


lllHVCl odi JLlVJililill uuntxoj. 


PR01781 


liitio' tumor 

xllilg LliXllAJl 


umversai normal control 


PR01781 

X 1W X / U X 


UlCOOl LUxxlAJi 


umversal normal control 


PRO1606 


limo 1 tnmnr 

ILUlg IUXUAJ1 


umversal normal control 


PRO 1606 


Jrreast firmrvr 

UlCOol ILU11U1 


umversai norniai control 


PR01784 


UVJIAJll lUlxIUl 


umversai normal control 


PRO 1784 

X XX. X / U l 


In no* tiim/M* 

111X1 g lUillVl 


xmtversal normal control 


PRO 1784 

X 1W X / KJ~ 


uicaoL LUlilUi 


umversai normal control 


PRO 1774 


i"vVIrvn himnr 
CUxVJJUL LLIUIUI 


umversal normal control 


PRO 1774 


limp tumor 

x hi ijg i. uiiivl 


uiiivciocii xLuxuiai control 


PR01774 


breast tumor 


universal normal control 


PRO1605 


colon tumor 


universal normal control 


PRO1605 


lung tumor 


universal normal control 


PRO1605 


prostate tumor 


universal normal control 


PR01928 


colon tumor 


universal normal control 


PR01928 


lung tumor 


universal normal control 


PR01928 


cervical rumor 


universal normal control 


PR01865 


lung tumor 


universal normal control 
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Molecule 


is overexpressed in: 


as compared to: 


PR01865 


liver tumor 


universal normal control 


PR01925 


lung tumor 


universal normal control 


PRO 1926 


liver tumor 


universal noimal cotitrol 

UALA V V*A OuA X-IV/X 1 1 1 fl 1 wWAlLA UA 


PRO2630 


colon tumor 


universal noimal contrnl 

LALLLVGlaol AlUl 1 1 lal ^UllLLUl 


PRO2630 


Iutip' tumor 


linivArcnl Tinrmal pontr/VI 
UXUVCIoal XXUlXXlal \*\Jl±LL Ul 


PRO2630 


brpact tumor 


UJil VClbcU UUiXXldJ. WJIiLTOl 


PRO2630 


1iv**r tiimriT 

XX V CX LUX1XUX 


universal iiuiiiirti cuiiiroi 


PR03443 




umversai nomini control 


PR03443 


XUXXg lulXXUl 


umversai noxuiai control 


PR03443 




uiiivcrsai nuimai cunuroi 


PRfyrcoi 

a ivv/JJUl 


L.UXUX1 lUlIXUX 


umversai nonzidi coniroi 


PR 03^01 


liitiO" him rir 
lllXlg LUlIXUX 


uiiivcrsdi iiuiiiiai control 


PRO3301 


br^ncr rnmrtr 
UXG&ol LLUIiUl 


uiiivcrsai nux uia i uoncroi 


PRO3301 


rPPtal tllTTIrtl* 
lCdCU tUXXXUl 


UxxlVcrodi Xl\JX 1 1 In 1 (AlUlXOl 


PR03442 


colon tiimor 
wvjiwu. luxxiux 


UllXVCXoaX XlUXXXXaX LAJXXlXiJl 


PR03442 


limp" tumor 

A UAlg I UAlAvl 


nniuprciil normal fwnt"rr»1 

UlxlVCXOOX WJLlUal iA7XXlXUi 


PR03442 


rpptal tiimnr 


iXXlXVCXOCtX xlUXXXiaX HJIXLXUX 


PRO4078 


colon tumor 

vAJlWH 111 L11VJ1 


1 1 nivprc a 1 n firm a 1 o/^ti+tt*! 
UXXlVCXoal 11U1 1 1 lal L4JX1LXU1 


PR04978 


limp - fiim or 


nmvrf*rca1 normal pj^nrrol 

UlxlWXQ£lX 1 11 " " 1/11 wiiU Ul 


PR04978 


breast ttimor 

LAlwCLQl LlUAlAJA 


nniv**T<i5i1 nnimiiT r*iTntrr*l 

UlAlVCXaCIX AlUlXXlal lA^XXXXUX 


PR04978 


rectal tumor 


linivprcal normal r*.ontrrVI 


PRO5801 


colon tumor 


iiniv^T*Q£i1 nnrfnfll *vwitrn1 

ULLlVCXQaX XXUXlUai V^JXILX Ul 


PRO5801 


breast tumor 

UJlbaOl Hill l\JL 


nmvArcal normal r^onrrrvl 
UxxlVCXodl xlUXXxXoX tAsxJLlAUl 


PRO 19630 


colon tumor 

\nr\JX\JIX IIAJJLIV/I 


UXXIVCX o<Xl ll lal ^AJlXLLUX 


PRO203 


f*_/Vlr\n tiTTTirtT* 

UUXUXL LUXXXUX 


uixivcrsax noijuai conirox 


PRO204 


f*/\l/WI tllTTl/M* 

lA/ioii uirriur 


umversai nonxxai control 


PRO204 


xuxig LUlIXUX 


uxuversai norixiai conixox 


PRo?nd 


Drcobi uinior 


umversai noniiai control 




probiaie iiiixior 


umversai nonnai control 




colon tumor 


umversai normal control 


pp n? 1 n 


lung tumor 


universal normal control 




lung tumor 


universal normal control 




breast tumor 


universal normal control 


PR CO ATI 


coion rumor 


umversai normal control 


PRO? 47 


lung nimor 


umversai normal control 


PR 0747 


DXcaSI 


umversai normal control 


PR 0*^58 


lung tunior 


umversai normal control 


PRO^SS 

A l\UJJO 


uxca&i lurnur 


umversai normal control 


PR0358 


TYTOQtntA tllTTlOT 

uxuaiaic iiiixiui 


UlXXVCXijcu. IlUXxxlai CunLXOI 


PR0724 


liiriCT tiimor 
iuug mil lui 


nnivf»rcal normal ponrrnl 

UUlVClOOl AlUXXXXOl lAJIXLlUX 


PR0868 


colon tumor 


imivf^rcat normal ponrrol 

111 1 1 V d OCU ALL/1 IlJa.1 LrUXXLX VJ1 


PR0868 


lunff rumor 

lUlig LUA11UA 


linivArQat normal ponHvVT 

UAlAVCXOCll llUX llXdl 1/UXLLlUX 


PR0868 


nrostatp tiimor 


univ^rQal normal r*rtTi1~rr\1 

IA1XAVWADCU XlUXlXlal C'UiXLXUX 


PRO868 


rectal him or 

X wUU Ull IIK/J. 


universal normal control 
ijiii v m o«u Aiui ilxcul wuxiu Kji. 


PRO740 


colon tiimor 


iini versa! normal control 

UAXA Y IsA DAI AlUXAXlCll wvXiLLUX 


PRO 1478 


colon tiimor 


iinivf^rsal normal control 

lAlAAYWAOCll 11 Irtl ^UilLlUl 


PR01478 


lung tumor 


universal normal control 


PRO 162 


colon tumor 


universal normal control 


PR0162 


lung tumor 


universal normal control 


PR0162 


breast tumor 


universal normal control 


PR0828 


colon tumor 


universal normal control 


PR0828 


lung tumor 


universal normal control 


PR0828 


breast tumor 


universal normal control 


PR0828 


cervical tumor 


universal normal control 
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ATA Uiv 


JLo VCXCA-jJlCooCU- 111. 


as compared to: 


PR0828 


JUL V CI LUiXlUX 


universal normal control 


PR0819 


lunar tiimfvr 

iUXJLg IIXIXLUX 


1* till r£H*Ct4l Tl /"V ft Y1 0 1 r> n iif iinl 

universal normal control 


PR0819 


UXwClOl Hill IV/ JL 


umversai noixxidi control 


PR0819 


Tftctal rumor 


umversai nouiiai control 


PR0813 


colon tumor 


universal nuimai conrroi 


PR0813 


limp' tnmor 

1 ULLfi C- LX1XJIUJI 


umvcroai normal control 


PR0813 


breast turn or 


uxu verbal xiuxiiiaj. control 


PR0813 


rjrostate tumor 


uxuvcr oai iiuijiiicu control 


PRO 1194 


rolon him or 


umversai normal control 


PRO 1194 


Inn P" tnmor 

JL LLULg VII 1 1 l\Jl 


umversai normal control 


PR01194 


rvrf*n<it tiimnT 

UX \* do L LULLLLV/1 


umversai nonnai control 


PR0887 


f ol on tmn Of 


umversai normal control 


PR0887 


Inner tiimnr 

lLXIlg lUXXIAJX 


umversai normal control 


PROS87 


IClsUll LUXJUUI 


universal normal control 


PRO 1071 


f^olon turn or* 


umversai normal control 


PR0 1071 


lung iiinior 


universal normal control 


PRO1071 


ureast luinur 


universal normal control 


ppnift9Q 


colon tiinior 


universal normal control 


PP01fV9Q 
xrjsxj i \JAy 


lung tunior 


universal normal control 




breast tumor 


universal normal control 


ppni i on 


lung tumor 


universal normal control 


t>p o 1 1 on 


breast tumor 


universal normal control 


T>T> C\A*X1 A 


lung tumor 


universal normal control 


rKAJllDD 


colon tumor 


universal normal control 




lung tumor 


universal normal control 


JrKU 1 1 j / 


breast tumor 


umversai normal control 


PP^l 1 <;*7 


cervical tumor 


universal normal control 


ppni 199 


lung tumor 


universal normal control 


PR01 199 


breast tumor 


universal normal control 


PRH1 183 
rx\.vj x x oj 


colon tumor 


universal normal control 


PRO 11 83 

JL JA.V-/ X X OJ 


iung tumor 


universal normal control 


PR0 1 183 

X JAW X X OJ 


oredst tumor 


universal normal control 


PR01337 


wUion luxnur 


universal normal control 


PRO 1337 


iung luxuur 


universal normal control 


PRO 1337 


UXCool lulllVJl 


umversai normal control 


PRO 1480 




universal normal control 


PRO 1480 


Inftor film /it" 

lUXlg mi hut 


universal normal control 


PR0 1480 


Ki*flQot tiimAr 

orcdst tumor 


universal normal control 


PRO1064.S 


coion uimor 


universal normal control 


PROQ78? 


coion uimor 


universal normal control 


PRO 1419 


uuion lumor 


universal normal control 


PR01S7S 


uoiun tumor 


universal normal control 


PR01 V7<I 
JL xvw x O t J 


lung tumor 


universal normal control 


ppnis^7 

jtjm»/1jO/ 


colon tumor 


umversai normal control 


PPOKfi7 


lung tumor 


universal normal control 


PRO 1567 




umversai normal control 


PR01891 


colon tumor 


universal normal control 


PR01889 


colon tumor 


universal normal control 


PR01889 


lung tumor 


umversai normal control 


PR01785 


lung tumor 


universal normal control 


PR01785 


prostate tumor 


universal normal control 


PRO6003 


colon tumor 


universal normal control 


PR04333 


colon tumor 


universal normal control 


PR04356 


colon tumor 


universal normal control 



130 



WO 01/68848 



PCT/USO 1/06520 



Table 8 (conn 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Molecule 


is o verexpres sed ia: 


as compared to: 


PR04352 


colon tumor 


universal normal control 


PR04354 


colon tumor 


universal normal control 


PR04354 


lung tumor 


universal normal ootitrol 

UiUYviOui 11111 "'T lAJXlLLUX 


PR04354 


nro^tate tumor 


nnivATCal norrnal r»r»Tirrr*1 

IXJLU VCXOClX MLPliJULax Uv/lLLiUl 


PR04369 


colon tumor 


iiTiivATCi»1 1101*11101 ^Anfrnl 


PRO6030 


colon tnmor 

IfUXUXl LUIXXUX 


llTllVAfCQl TI/YTTYIqI r» r\T1 fT/^ll 
UiliVCXodl USJi. lildl UUiiU-Ul 


PR04433 


c olon tiimor 


iitiivatcqI Tir\TTn q1 r»r*nfT/>1 

Luuvcrodi iiuxuicu luiuiui 


PR04424 


\AJlSJlx llXXXXUl 


uiii vKr jqx noi ai lai conixui 


PR04494 


IvrAaot trim r\v 
UlCaol LUXXlLrX 


mil vciadi uuriiidi conirui 


PRO6017 


CUXUXl LUIXXUX 


uxuversai noimaJi conuui 


PROIQSfvt 


lAIXUXX lUXIXUl 


lli.ll Vt?ro<xl UOIXUai COLL LI Ul 


PRO6015 

x xvv uvs x j 


VAJXi/Xl lUXLUJX 


UlllVCroaJl JlUlllldJ. UUIIIXUI 


PR OV77Q 
riwj f f 


cuiun luiuur 


univcrsiii noixiiai conLxui 


PROS776 


r*o1r»n tumor 

WUXt/XX lUxiXUX 


UxxiVCloCU. JJLU1 JLiicli L/Uiitl Wl 


PRO4430 


1im<* tiimor 
imifi luxxivjx 


nriiv(*rca1 normal rrintrol 
uxxivcioax iiLii 1 1 idl ^uilLiux 


PR04421 


colon tnmor 

^UXUXX IUXXXU1 


UxxiVCiocU. xlUXxxicU. KAJiLlxKJx 


PR04499 


vA/lUXX tLLLllUX 


uixivcr s>di LLuiiiicti oonixui 


PR04423 


colon tiiniAr 

IA/XLU1 lUXXxUX 


iinivArcal nnrmnl ntxntrriX 

uixivci aiti iiuniiai uuiiixui 


PR05998 


colon tumor 


nnix/Arcal nonn ai rrinrrol 

iXJJxVCxaox i ii ii i iifil C-L/ilLL Ul 


PR05998 


Inner tiimrvr 

lUXXg LUlXlUl 


UxilYCxoax 1 1 1 ctl LfUxiliUX 


PRO4501 


colon fiimor 

\s\JX\JXM. Hill l\JL 


univAr^sil normal fontrol 

UXXiVCXooX XJLVJJL 1 1 i.qx lAsiXLXUl 


PRO6240 


colon tiimor 


nmvArcal nntmal r»r\ TTt~rr*1 

UxXXVCloaX xXUXxXXCtl w>UXXLXUX 


PR06245 


colon tiimr\r 


LllxXVCXoal X1AJX 111 <f .1 UUX1LXUX 


PR061 7^ 


K/\Jlxfxx lULiXlVJl 


LLLLXVCIdox XlUlllIclI wUlillUl 


PROQ74.9 


CU1U11 luiuur 


uxxivcxaai nun n<u control 


PR071 70 


colrvn trim rvr 


univcradi nuixndi cuutxux 


PRO69"*0 


crtlrtn "trim r\r 


uxiivcrsai noiinai control 


PROfidQ 1 * 


coion LUinur 


uruversai normal conuoi 


PROQ7J.1 


COiOIl UxxTLOr 


universal normal control 




colon tumor 


universal normal control 


SrssXJOzAH- 


colon tumor 


universal normal control 


rJ&XJy /4U 


colon tumor 


universal normal control 




colon tiimor 


universal normal control 


"DP fY7 1*7*7 
rKU fit! 


colon tumor 


universal normal control 


PRfV71*7fl 


colon tumor 


umversal normal control 


x Iv^OZ^+O 


coion uunor 


universal normal control 


PROtf>A1 


coion uiinor 


universal noimai control 


PPOQR^S 
xxWjyojD 


coion luiiior 


umversdi noiixiai conixoi 


PROQRS7 


CUIOXI luiuur 


univcroai nuiixiai couiroi 


PR074S6 
x x\. vy / *t ju 


cr\1rvn fiim/vr 


nnivATCal normal rr^nrrrtl 

UxilVCXoClX 1J.U1 XlXctX CUXILXUX 


PR09856 


CUXUIX LU1X1U1 


nnivPTCfll nnrmal /*i*ttirf*r*1 
Uxil VClodX XXUlxXlctl CUXlULFl 


PRO 1960S 


L/\JlVJXl LUXJUlUx 


nniVAr«a1 normal r*rtnrrr*1 

UxXlVCXool liUXIIIal CUXllxUl 


PROQ8S9 


V^UIUJJ. ILilxiUl 


nnivArcal notmal pnntml 
UxXXVCXOOX JlUXXlxal CUIXLXUI 


PR0 19970 




iinivAr«ia1 normal i^ontrol 


PRO 19626 


f*o1on tiimor 


universal normal control 

vim v vyjL ijoi xxv/xxxxax w\/lllx ui 


PR09883 


r>r>1rvTi tiimor 

C/L/lvil UXXilUi 


linivf^nial normal control 

UXXl VviaCU ilUl 111 HI ^vXXLXLfX 


PRO19670 


colon tumor 


universal normal control 


PRO 19624 


colon tumor 


universal normal control 


PR019680 


colon tumor 


universal normal control 


PR019675 


colon tumor 


umversal normal control 


PR09834 


colon tumor 


universal normal control 


PR09744 


colon tumor 


universal normal control 


PR019644 


colon tumor 


universal normal control 


PR019625 


colon tumor 


umversal normal control 
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A/f ol f*r*i tip 

iVx K? JLOC-LxiC 


is overcAprcsscu. ill. 


as compared to: 


PRO! 9597 


UVJIUlx LUixiUi 


universal normal control 


PRO 16090 


L>V/lUxl ItLLLLUl 


universal normal control 


PRO 19576 


±s\Jl\JLL LLLLUAJ1 


universal nuiinai control 


PR019646 


r»/-*1or» tiinri nr 

\*\si\JLl LUxllvJx 


universal nuiiuai control 


PR019814 


/*n1nn tiiro/w 

OUlt/lx lUiixl/l 


universal normal control 


PRO 19669 


fvVlnn tni+irvr 


universal normal control 


PR019818 


VVSIVSIA ' 1 1 ' 1 1 1 ' 1 


Universal IlOlJIlai t/UULTUl 


PRO20088 


Prtlon tnrnnr 


uinveroai normal control 


PRO 16089 


PfYInn tiimrtr 

^AJIUJUL LULLLVJJ. 


universal normal control 


PRO20025 


cnlfvn tiimnr 


universal noirnai control 


PRO20040 


VUIULL LUiUAJl 


linn rAi*0 rtl nf\ i^i *s rt 1 />/\ri ^y^yv I 

universal normal coniroi 


PR0 1760 


aUXCIlai LUXllUr 


umversal normal control 


PR0 1760 

IT J\vy L f\j\j 


urease iiinior 


universal normal control 


PR0 1760 


cervical nimnr 


universal normal control 


PR0 1760 


colon minor 


universal normal control 


PRO 1760 


HYCI lUlUUl 


universal normal coniroi 


PRO1760 


lung tumor 


universal normal control 


PRO1760 


prostate tumor 


universal normal control 


PRO1760 


rectal tumor 


universal normal control 


PRO6029 


adrenal tumor 


umversal normal control 


PRO6029 


colon tumor 


universal normal control 


PRO6029 


prostate tumor 


universal normal control 


PRO1801 


colon tumor 


universal normal control 


PRO1801 


lung tumor 


universal normal control 
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WHAT IS CLAIMED IS : 

1 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
that encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown in 
Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 
10 (SEQ ID NO:10), Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO:16), 
5 Figure 18 (SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID 
NO:24), Figure 26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ 
ID NO:32), Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 
(SEQ ID NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 
48 (SEQ ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), 
. 10 Figure 56 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID 
NO:62), Figure 64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ 
ID NO:70), Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 
(SEQ ID NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 
86 (SEQ ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), 

15 Figure 94 (SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID 
NO:100), Figure 102 (SEQ ID NO:102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 
108 (SEQ ID NO:108), Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID 
NO:114), Figure 116 (SEQ ID NO:116), Figure 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO: 120), Figure 
122 (SEQ ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID 

20 NO: 128), Figure 130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 
136 (SEQ ID NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID 
NO:142), Figure 144 (SEQ ED NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 
150 (SEQ ID NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ED NO:154), Figure 156 (SEQ ID 
NO: 156), Figure 158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ED NO: 162), Figure 

25 164 (SEQ ID NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID 
NO:170), Figure 172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO: 17$), Figure 
178 (SEQ ID NO: 178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID 
NO:184), Figure 186 (SEQ ID NO: 186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 
192 (SEQ ID NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID 

30 NO: 198), Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 
206 (SEQ ED NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID 
NO:212), Figure 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 
220 (SEQ ID NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID 
NO:226), Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 

35 234 (SEQ ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID 
' NO:240), Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 
248 (SEQ ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID 
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NO:254), "Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 
262 (SEQ ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID 
NO:268), Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 
276 (SEQ ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID 
NO:282), Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288) 9 Figure 
5 290 (SEQ ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID 
NO:296), Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 
304 (SEQ ID NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID 
NO:310), Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 
318 (SEQ ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID 
10 NO:324), Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 
332 (SEQ ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID 
NO:338), Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 
346 (SEQ ID NO;346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO;350), Figure 352 (SEQ ID 
NO:352), Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 

15 360 (SEQ ID NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID 
NO:366), Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 
374 (SEQ ID NO:374) > Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID 
NO:380), Figure 382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 
388 (SEQ ID NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID 

20 NO:394), Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 
402 (SEQ ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID 
NO:408), Figure 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 
416 (SEQ ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ED 
NO:422), Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 

25 430 (SEQ ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ED NO:434), Figure 436 (SEQ ID 
NO:436), Figure 438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 
444 (SEQ ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID 
NO:450) } Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 
458 (SEQ ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO;462), Figure 464 (SEQ ID 

30 NO:464), Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 
472 (SEQ ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID 
NO:478), Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 
486 (SEQ ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID 
NO:492), Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 

35 500 (SEQ ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID 
NO:506), Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ED NO:510), Figure 512 (SEQ ID NO:512), Figure 
514 (SEQ ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ED NO:518), Figure 520 (SEQ ID 
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NO:520), Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 
528 (SEQ ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532) t Figure 534 (SEQ ID 
NO:534), Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 
542 (SEQ ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID 
NO:548), Figure 550 (SEQ ID NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 
556 (SEQ ID NO:556), Figure 558 (SEQ ID NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID 
NO:562), Figure 564 (SEQ ID NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 
570 (SEQ ID NO:570), Figure 572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID 
NO:576), Figure 578 (SEQ ID NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 
584 (SEQ ID NO:584), Figure 586 (SEQ ID NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID 
NO:590), Figure 592 (SEQ ID NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 
598 (SEQ ID NO:598), Figure 600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID 
NO:604), Figure 606 (SEQ ID NO:606), Figure 608 (SEQ ED NO:608), and Figure 610 (SEQ ID NO:610). 

2. Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 
ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 9 (SEQ ID NO:9), Figure 11 (SEQ ID 
NO:ll), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO:15), Figure 17 (SEQ ID NO:17), Figure 19 (SEQ 
ID NO: 19), Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), Figure 25 (SEQ ID NO:25), Figure 27 
(SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID NO:31), Figure 33 (SEQ ID NO:33), Figure 
35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ ID NO:39), Figure 41 (SEQ ID NO:41), 
Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 (SEQ ID NO:47), Figure 49 (SEQ ID 
NO:49), Figure 51 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 55 (SEQ ID NO:55), Figure 57 (SEQ 
ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), Figure 63 (SEQ ID NO:63), Figure 65 
(SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID NO:69), Figure 71 (SEQ ID NO:71), Figure 
73 (SEQ ID NO:73), Figures 75A-75B (SEQ ID NO:75), Figure 77 (SEQ ID NO:77), Figure 79 (SEQ ID 
NO:79), Figure 81 (SEQ ID NO:81), Figure 83 (SEQ ID NO:83), Figure 85 (SEQ ID NO:85), Figure 87 (SEQ 
ID NO:87), Figure 89 (SEQ ID NO:89), Figure 91 (SEQ ID NO:91), Figure 93 (SEQ ID NO:93), Figure 95 
(SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), Figure 101 (SEQ ID NO: 101), 
Figure 103 (SEQ ID NO: 103), Figure 105 (SEQ ID NO:105), Figure 107 (SEQ ID NO: 107), Figure 109 (SEQ 
ID NO: 109), Figure 1 1 1 (SEQ ID NO: 1 1 1), Figure 1 13 (SEQ ED NO: 1 13), Figure 1 15 (SEQ ID NO: 1 15), Figure 
117 (SEQ ID NO: 117), Figure 119 (SEQ ID NO:119), Figure 121 (SEQ ID NO:121), Figure 123 (SEQ ID 
NO:123), Figure 125 (SEQ ID NO:125), Figure 127 (SEQ ID NO: 127), Figure 129 (SEQ ID NO:129), Figure 
131 (SEQ ID NO:131), Figure 133 (SEQ ID NO:133), Figure 135 (SEQ ID NO:135), Figure 137 (SEQ ID 
NO: 137), Figure 139 (SEQ ID NO: 139), Figure 141 (SEQ ID NO: 141), Figure 143 (SEQ ID NO: 143), Figure 
145 (SEQ ID NO: 145), Figure 147 (SEQ ID NO: 147), Figure 149 (SEQ ID NO: 149), Figure 151 (SEQ ID 
NO: 151), Figure 153 (SEQ ID NO: 153), Figure 155 (SEQ ID NO: 155), Figure 157 (SEQ 3D NO: 157), Figure 
159 (SEQ ID NO:159), Figure 161 (SEQ ID NO:161), Figure 163 (SEQ ID NO:163), Figure 165 (SEQ ID 
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NO:165), Figure 167 (SEQ ID NO:167), Figure 169 (SEQ ID NO:169), Figure 171 (SEQ ID N0:171), Figure 
173 (SEQ ID NO: 173), Figure 175 (SEQ ID NO: 175), Figure 177 (SEQ ID NO: 177), Figure 179 (SEQ ID 
NO: 179), Figure 181 (SEQ ID NO: 181), Figure 183 (SEQ ID NO: 183), Figure 185 (SEQ ID NO: 185), Figure 
187 (SEQ ID NO:187), Figure 189 (SEQ ID NO:189), Figure 191 (SEQ ID NO:191), Figure 193 (SEQ ID 
NO:193), Figure 195 (SEQ ID NO:195), Figure 197 (SEQ ID NO: 197), Figure 199 (SEQ ID NO:199), Figure 
5 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ ID NO:205), Figure 207 (SEQ ID 
NO:207), Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID NO:211), Figure 213 (SEQ ID NO:213), Figure 
215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ ID NO:219), Figure 221 (SEQ ID 
NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225), Figure 227 (SEQ ID NO:227), Figure 
229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ ID NO:233), Figure 235 (SEQ ID 
10 NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239), Figure 241 (SEQ ID NO:241), Figure 
243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ ID NO:247), Figure 249 (SEQ ID 
NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), Figure 255 (SEQ ID NO:255), Figure 
257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ ID NO:261), Figure 263 (SEQ ID 
NO:263), Figure 265 (SEQ ED NO:265), Figure 267 (SEQ ID NO:267), Figure 269 (SEQ ID NO:269), Figure 
15 271 (SEQ ID NO:271), Figure 273 (SEQ ID NO:273), Figure 275 (SEQ ID NO:275), Figure 277 (SEQ ID 
NO:277), Figure 279 (SEQ ID NO:279), Figure 281 (SEQ ID NO:281), Figure 283 (SEQ ID NO:283), Figure 
285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287), Figures 289A-289B (SEQ ID NO:289), Figure 291 (SEQ 
ID NO:291), Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID NO:295), Figure 297 (SEQ ID NO:297), Figure 
299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ ID NO:303), Figure 305 (SEQ ID 
20 NO:305), Figure 307 (SEQ ID NO:307), Figure 309 (SEQ ID NO:309), Figures 311A-311B (SEQ ID NO:311), 
Figure 313 (SEQ ID NO:313), Figure 315 (SEQ ID NO:315), Figure 317 (SEQ ID NO:317), Figure 319 (SEQ 
ID NO:319), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ID NO:323), Figure 325 (SEQ ID NO:325), Figure 
327 (SEQ ID NO:327), Figure 329 (SEQ ID NO:329), Figure 331 (SEQ ID NO:331), Figure 333 (SEQ ID 
NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), Figure 339 (SEQ ID NO:339), Figure 
25 341 (SEQ ID NO:341), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ ID NO:345), Figure 347 (SEQ ID 
NO:347), Figure 349 (SEQ ID NO:349), Figures 351A-351B (SEQ ID NO:351), Figure 353 (SEQ ID NO:353), 
Figure 355 (SEQ ID NO:355), Figure 357 (SEQ ID NO:357), Figure 359 (SEQ ID NO:359), Figure 361 (SEQ 
ID NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365), Figure 367 (SEQ ID NO:367), Figure 
369 (SEQ ID NO:369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ ID NO:373), Figure 375 (SEQ ID 
30 NO:375), Figure 377 (SEQ ID NO:377), Figure 379 (SEQ ID NO:379), Figure 381 (SEQ ID NO:381), Figure 
383 (SEQ ID NO:383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ ID NO:387), Figure 389 (SEQ ID 
NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID NO:393), Figure 395 (SEQ ID NO:395), Figure 
397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399), Figure 401 (SEQ ID NO:401), Figure 403 (SEQ ID 
NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), Figure 409 (SEQ ID NO:409), Figure 
35 411 (SEQ ID NO:411), Figure 413 (SEQ ID NO:413), Figure 415 (SEQ ID NO:415), Figure 417 (SEQ ID 
NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), Figure 423 (SEQ ID NO:423), Figure 
425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427), Figure 429 (SEQ ID NO:429), Figure 431 (SEQ ID 
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NO:431), Figure 433 (SEQ ID NO:433), Figure 435 (SEQ ID NO:435), Figure 437 (SEQ ID NO:437), Figure 
439 (SEQ ID NO:439), Figure 441 (SEQ ID NO:441). Figure 443 (SEQ ID NO:443), Figure 445 (SEQ ID 
NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), Figure 451 (SEQ ID NO:451), Figure 
453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ ID NO:457), Figure 459 (SEQ ID 
NO:459), Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), Figure 465 (SEQ ID NO:465), Figure 
5 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 471 (SEQ ID NO:471), Figure 473 (SEQ ID 
NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), Figure 479 (SEQ ID NO:479), Figure 
481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483), Figure 485 (SEQ ID NO:485), Figure 487 (SEQ ID 
NO:487), Figure 489 (SEQ ID NO:489), Figure 491 (SEQ ID NO:491), Figure 493 (SEQ ID NO:493), Figure 
495 (SEQ ID NO:495), Figure 497 (SEQ ED NO:497), Figure 499 (SEQ ID NO:499), Figure 501 (SEQ ID 

10 NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505), Figure 507 (SEQ ID NO:507), Figure 
509 (SEQ ID NO:509), Figure 511 (SEQ ID N0:511), Figure 513 (SEQ ID NO:513), Figure 515 (SEQ ID 
NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), Figure 521 (SEQ ID NO:521), Figure 
523 (SEQ ID NO:523), Figures 525A-525B (SEQ ID NO:525), Figure 527 (SEQ ID NO:527) s Figure 529 (SEQ 
ED NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), Figure 535 (SEQ ID NO:535), Figure 

15 537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ ID NO:541), Figure 543 (SEQ ID 
NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547), Figure 549 (SEQ ID NO:549), Figure 
551 (SEQ ID NO:551), Figure 553 (SEQ ID NO:553), Figure 555 (SEQ ID NO:555), Figure 557 (SEQ ID 
NO:557), Figure 559 (SEQ ID NO:559), Figure 561 (SEQ ID NO:561), Figure 563 (SEQ ID NO:563), Figure 
565 (SEQ ID NO:565), Figure 567 (SEQ ID NO:567), Figure 569 (SEQ ID NO:569), Figure 571 (SEQ ID 

20 NO:571), Figure 573 (SEQ ID NO:573), Figure 575 (SEQ ID NO:575), Figure 577 (SEQ ID NO:577), Figure 
579 (SEQ ID NO:579), Figure 581 (SEQ ID NO:581), Figure 583 (SEQ ID NO:583), Figure 585 (SEQ ID 
NO:585) , Figure 587 (SEQ ID NO:587), Figure 589 (SEQ ID NO:589), Figure 591 (SEQ ID NO:591), Figure 
593 (SEQ ID NO:593), Figure 595 (SEQ ID NO:595), Figure 597 (SEQ ID NO:597), Figure 599 (SEQ ID 
NO:599), Figure 601 (SEQ ID NO:601), Figure 603 (SEQ ID NO:603), Figure 605 (SEQ ID NO:605), Figure 

25 607 (SEQ ID NO:607), and Figure 609 (SEQ ID NO:609). 

3 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:l), Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 9 (SEQ 

30 ID NO:9), Figure 1 1 (SEQ ID NO: 1 1), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), Figure 17 (SEQ 
ID NO: 17), Figure 19 (SEQ ID NO: 19), Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), Figure 25 
(SEQ ID NO:25)> Figure 27 (SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID NO:31), Figure 
33 (SEQ ID NO:33), Figure 35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ ID NO:39), 
Figure 41 (SEQ ID NO:41), Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 (SEQ ID 

35 NO:47), Figure 49 (SEQ ID NO:49), Figure 51 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 55 (SEQ 
ID NO:55), Figure 57 (SEQ ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), Figure 63 
(SEQ ID NO:63), Figure 65 (SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID NO:69), Figure 
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71 (SEQ ID NO:71), Figure 73 (SEQ ID NO:73), Figures 75A-75B (SEQ ID NO:75), Figure 77 (SEQ ID 
NO:77), Figure 79 (SEQ ID NO:79), Figure 81 (SEQ ID N0:81), Figure 83 (SEQ ID NO:83), Figure 85 (SEQ 
ID NO:85), Figure 87 (SEQ ID NO:87), Figure 89 (SEQ ID NO:89), Figure 91 (SEQ ID NO:91), Figure 93 
(SEQ ID NO:93), Figure 95 (SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), Figure 
101 (SEQ ID NO: 101), Figure 103 (SEQ ID NO: 103), Figure 105 (SEQ ID NO: 105), Figure 107 (SEQ ID 
5 NO: 107), Figure 109 (SEQ ID NO:109), Figure 111 (SEQ ID NO:lll), Figure 113 (SEQ ID NO:113), Figure 
115 (SEQ ID NO:115), Figure 117 (SEQ ID NO: 117), Figure 119 (SEQ ID NO:119), Figure 121 (SEQ ID 
NO:121), Figure 123 (SEQ ID NO:123), Figure 125 (SEQ ID NO:125), Figure 127 (SEQ ID NO:127), Figure 
129 (SEQ ID NO:129), Figure 131 (SEQ ID NO:131), Figure 133 (SEQ ID NO:133), Figure 135 (SEQ ID 
NO: 135), Figure 137 (SEQ ID NO: 137), Figure 139 (SEQ ID NO: 139), Figure 141 (SEQ ID NO: 141), Figure 
10 143 (SEQ ID NO: 143), Figure 145 (SEQ ID NO: 145), Figure 147 (SEQ ID NO: 147), Figure 149 (SEQ ID 
NO:149), Figure 151 (SEQ ID NO:151), Figure 153 (SEQ ID NO:153), Figure 155 (SEQ ID NO: 155), Figure 
157 (SEQ ID NO: 157), Figure 159 (SEQ ID NO: 159), Figure 161 (SEQ ID NO: 161), Figure 163 (SEQ ID 
NO: 163), Figure 165 (SEQ ID NO: 165), Figure 167 (SEQ ID NO: 167), Figure 169 (SEQ ID NO: 169), Figure 
171 (SEQ ID NO: 171), Figure 173 (SEQ ID NO: 173), Figure 175 (SEQ ID NO: 175), Figure 177 (SEQ ID 
15 NO: 177), Figure 179 (SEQ ID NO: 179), Figure 181 (SEQ ID NO: 181), Figure 183 (SEQ ID NO: 183), Figure 
185 (SEQ ID NO: 185), Figure 187 (SEQ ID NO: 187), Figure 189 (SEQ ID NO: 189), Figure 191 (SEQ ID 
NO:191), Figure 193 (SEQ ID NO: 193), Figure 195 (SEQ ID NO: 195), Figure 197 (SEQ ID NO: 197), Figure 
199 (SEQ ID NO: 199), Figure 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ ID 
NO:205), Figure 207 (SEQ ID NO:207), Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID NO:211), Figure 
20 213 (SEQ ID NO:213), Figure 215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ ID 
NO:219), Figure 221 (SEQ ID NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225), Figure 
227 (SEQ ID NO:227), Figure 229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ ID 
NO:233), Figure 235 (SEQ ID NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239), Figure 
241 (SEQ ID NO:241), Figure 243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ ID 
25 NO:247), Figure 249 (SEQ ID NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), Figure 
255 (SEQ ID NO:255), Figure 257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ ID 
NO:261), Figure 263 (SEQ ID NO:263), Figure 265 (SEQ ID NO:265), Figure 267 (SEQ ID NO:267), Figure 
269 (SEQ ID NO:269), Figure 271 (SEQ ID NO:271), Figure 273 (SEQ ID NO:273), Figure 275 (SEQ ID 
NO:275), Figure 277 (SEQ ID NO:277), Figure 279 (SEQ ID NO:279), Figure 281 (SEQ ID NO:281), Figure 
30 283 (SEQ ID NO:283), Figure 285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287), Figures 289A-289B (SEQ 
ID NO:289), Figure 291 (SEQ ID NO:291), Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID NO:295), Figure 
297 (SEQ ID NO:297), Figure 299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ ID 
NO:303), Figure 305 (SEQ ID NO:305), Figure 307 (SEQ ED NO:307), Figure 309 (SEQ ID NO:309), Figures 
311A-311B (SEQ ID NO:311), Figure 313 (SEQ ID NO:313), Figure 315 (SEQ ID NO:315), Figure 317 (SEQ 
35 ID NO:317), Figure 319 (SEQ ID NO:319), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ED NO:323), Figure 
325 (SEQ ID NO:325), Figure 327 (SEQ ID NO:327), Figure 329 (SEQ ID NO:329), Figure 331 (SEQ ID 
NO:331), Figure 333 (SEQ ID NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), Figure 
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339 (SEQ ID NO:339), Figure 341 (SEQ ID NO:34I), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ ID 
NO:345), Figure 347 (SEQ ID NO:347), Figure 349 (SEQ ID NO:349), Figures 351A-351B (SEQ ID NO:351), 
Figure 353 (SEQ ID NO:353), Figure 355 (SEQ ID NO:355), Figure 357 (SEQ ID NO:357), Figure 359 (SEQ 
ID NO:359), Figure 361 (SEQ ID NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365), Figure 
367 (SEQ ID NO:367), Figure 369 (SEQ ID NO;369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ ID 
NO:373), Figure 375 (SEQ ID NO:375), Figure 377 (SEQ ID !SfO:377), Figure 379 (SEQ ID NO:379), Figure 
381 (SEQ ID NO:381), Figure 383 (SEQ ID NO;383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ ID 
NO;387), Figure 389 (SEQ ID NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID NO:393), Figure 
395 (SEQ ID NO:395), Figure 397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399), Figure 401 (SEQ ID 
NO:401), Figure 403 (SEQ ID NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), Figure 
409 (SEQ ID NO:409), Figure 411 (SEQ ID N0:411), Figure 413 (SEQ ID NO:413), Figure 415 (SEQ ID 
NO:415), Figure 417 (SEQ ID NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), Figure 
423 (SEQ ID NO:423), Figure 425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427), Figure 429 (SEQ ID 
NO:429), Figure 431 (SEQ ID NO:431), Figure 433 (SEQ ID NO:433), Figure 435 (SEQ ID NO:435), Figure 
437 (SEQ ID NO:437), Figure 439 (SEQ ID NO:439), Figure 441 (SEQ ID NO:441), Figure 443 (SEQ ID 
NO:443), Figure 445 (SEQ ID NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), Figure 
451 (SEQ ID NO:451), Figure 453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ ID 
NO:457), Figure 459 (SEQ ID NO:459), Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), Figure 
465 (SEQ ID NO:465), Figure 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 471 (SEQ ID 
NO:471), Figure 473 (SEQ ID NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), Figure 
479 (SEQ ID NO:479), Figure 481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483), Figure 485 (SEQ ID 
NO:485), Figure 487 (SEQ ID NO:487), Figure 489 (SEQ ID NO:489) s Figure 491 (SEQ ID NO:491), Figure 
493 (SEQ ID NO:493), Figure 495 (SEQ ID NO:495), Figure 497 (SEQ ID NO:497), Figure 499 (SEQ ID 
NO:499), Figure 501 (SEQ ED NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505), Figure 
507 (SEQ ID NO:507), Figure 509 (SEQ ID NO:509), Figure 511 (SEQ ID N0:511), Figure 513 (SEQ ID 
NO:513), Figure 515 (SEQ ID NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), Figure 
521 (SEQ ID NO:521), Figure 523 (SEQ ID NO:523), Figures 525A-525B (SEQ ID NO:525), Figure 527 (SEQ 
ID NO:527), Figure 529 (SEQ ID NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), Figure 
535 (SEQ ID NO:535), Figure 537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ ID 
NO:541), Figure 543 (SEQ JD NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547), Figure 
549 (SEQ ID NO:549), Figure 551 (SEQ ED NO:551), Figure 553 (SEQ ID NO:553), Figure 555 (SEQ ID 
NO:555), Figure 557 (SEQ ID NO:557), Figure 559 (SEQ ID NO:559), Figure 561 (SEQ ID NO;561), Figure 
563 (SEQ ID NO:563), Figure 565 (SEQ ID NO:565), Figure 567 (SEQ ID NO:567), Figure 569 (SEQ ID 
NO;569), Figure 571 (SEQ ID NO;571), Figure 573 (SEQ ID NO:573), Figure 575 (SEQ ID NO:575), Figure 
577 (SEQ ID NO:577), Figure 579 (SEQ ID NO:579), Figure 581 (SEQ ID NO:581), Figure 583 (SEQ ID 
NO:583), Figure 585 (SEQ ID NO:585) , Figure 587 (SEQ ID NO:587), Figure 589 (SEQ ID NO:589), Figure 
591 (SEQ ID NO:591), Figure 593 (SEQ ID NO:593), Figure 595 (SEQ ID NO:595), Figure 597 (SEQ ID 
NO:597), Figure 599 (SEQ ID NO:599), Figure 601 (SEQ ID NO:601), Figure 603 (SEQ ID NO:603), Figure 
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605 (SEQ ID NO:605), Figure 607 (SEQ ID NO:607), and Figure 609 (SEQ ID NO:609). 

4. Isolated nucleic acid having at least 80 % nucleic acid sequence identity to the full-length coding 
sequence of the DNA deposited under any ATCC accession number shown in Table 7. 

5. A vector comprising the nucleic acid of Claim 1. 

6. A host cell comprising the vector of Claim 5. 

7. The host cell of Claim 6, wherein said cell is a CHO cell, 

8. The host cell of Claim 6, wherein said cell is an E. colu 

9. The host cell of Claim 6, wherein said cell is a yeast cell. 

15 10. A process for producing a PRO polypeptide comprising culturing the host cell of Claim 6 under 

conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the cell 
culture. 

11. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 

20 sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), 
Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), 
Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID 
NO: 18), Figure 20 (SEQ ED NO:20), Figure 22 (SEQ ED NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ 
ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID N0.32), Figure 34 

25 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40); Figure 
42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), 
Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID 
NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ 
ID NO:64), Figure 66 (SEQ 3D NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 

30 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78) s Figure 
80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), 
Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID 
NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), 

35 Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), Figure 116 (SEQ 
ID NO: 1 16), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 
124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID 

140 



WO 01/68848 



PCT7US0 1/06520 



NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136), Figure 
138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID 
NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 
152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID 
NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID NO:164), Figure 
5 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID 
NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 
180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID 
NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 
194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID 
10 NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 
208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID 
NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 
222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 
15 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID 
NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 
250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID 
NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 
264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID 

20 NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 
278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID 
NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ED NO:288), Figure 290 (SEQ ID NO:290), Figure 
292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID 
NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 

25 306 (SEQ ID NO:306), Figure 308 (SEQ ED NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID 
NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 
320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID 
NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ED NO:332), Figure 
334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID 

30 NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ED NO:344), Figure 346 (SEQ ID NO:346), Figure 
348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID 
NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 
362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID 
NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 

35 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID 
NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 
390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID 
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NO:396), Figure 398 (SEQ ID NO:398),. Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 
404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID 
NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 
418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID 
NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 
432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID 
NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 
446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID 
NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 
460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID 
NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 
474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID 
NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 
488 (SEQ ID NO:488), Figure 490 (SEQ ID NO.-490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID 
NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO.-498), Figure 500 (SEQ ID NO:500), Figure 
502 (SEQ ED NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID 
NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ED NO:514), Figure 
516 (SEQ ED NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ED 
NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 
530 (SEQ ED NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID 
NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ED NO:542), Figure 
544 (SEQ ED NO:544), Figure 546 (SEQ ED NO:546), Figure 548 (SEQ ED NO:548), Figure 550 (SEQ ED 
NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ED NO:556), Figure 
558 (SEQ ED NO:558), Figure 560 (SEQ ID NO.-560), Figure 562 (SEQ ED NO.-562), Figure 564 (SEQ ID 
NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ED NO:570), Figure 
572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 578 (SEQ ED 
NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID NO:584), Figure 
586 (SEQ ID NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 592 (SEQ ED 
NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ED NO:598), Figure 
600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 606 (SEQ ED 
NO:606), Figure 608 (SEQ ED NO:608), and Figure 610 (SEQ ID NO:610). 

12. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the full-length coding sequence of the DNA deposited under any ATCC accession number 
shown in Table 7. 

13. A chimeric molecule comprising a polypeptide according to Claim 1 1 fused to a heterologous 
amino acid sequence. 



142 



WO 01/68848 



PCT/US01/06520 



14. The chimeric molecule of Claim 13, wherein said heterologous amino acid sequence is an 
epitope tag sequence. 

15. The chimeric molecule of Claim 13, wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 

5 

16. An antibody which specifically binds to a polypeptide according to Claim 11. 

17. The antibody of Claim 16, wherein said antibody is a monoclonal antibody, a humanized 
antibody or a single-chain antibody. 

10 

18. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 

(a) a nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ ID NO: 2), Figure 4 
(SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 
(SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ ID NO:18), Figure 

15 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), 
Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID 
NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ 
ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 
(SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 

20 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), 
Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID 
NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ 
ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 
(SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 

25 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO:100), Figure 102 (SEQ ID NO:102), 
Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID NO:108), Figure 110 (SEQ 
ID NO: 1 10), Figure 1 12 (SEQ ID NO: 1 12), Figure 1 14 (SEQ ID NO : 1 14), Figure 1 16 (SEQ ID NO: 1 16), Figure 
118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ ID 
NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID NO: 130), Figure 

30 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID NO:136), Figure 138 (SEQ ID 
NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 144 (SEQ ID NO:144), Figure 
146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ED NO: 150), Figure 152 (SEQ ID 
NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID NO: 158), Figure 
160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID NO: 164), Figure 166 (SEQ ID 

35 NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO:170), Figure 172 (SEQ ID NO: 172), Figure 
174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ ID NO:178), Figure 180 (SEQ ID 
NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID NO: 186), Figure 
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188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 194 (SEQ ID 
NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID NO:200), Figure 
202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ ID 
NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), Figure 
216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ ID 
NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), Figure 
230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ ID 
NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), Figure 
244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 250 (SEQ ID 
NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), Figure 
258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 264 (SEQ ID 
NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO;268), Figure 270 (SEQ ID NO:270), Figure 
272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 278 (SEQ ID 
NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), Figure 
286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 292 (SEQ ID 
NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298), Figure 
300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 306 (SEQ ID 
NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID NO:312), Figure 
314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 320 (SEQ ID 
NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), Figure 
328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ED NO:332), Figure 334 (SEQ ID 
NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ' ID NO:340), Figure 
342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 348 (SEQ ID 
NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID NO:354), Figure 
356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 362 (SEQ ID 
NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), Figure 
370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 376 (SEQ ID 
NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID NO;382), Figure 
384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 390 (SEQ ID 
NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID NO:396), Figure 
398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 404 (SEQ ID 
NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID NO:410), Figure 
412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ ID 
NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), Figure 
426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 432 (SEQ ID 
NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), Figure 
440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ ID 
NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), Figure 
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454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ ID 
NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), Figure 
468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 474 (SEQ ID 
NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ED NO:478), Figure 480 (SEQ ID NO:480), Figure 
482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 488 (SEQ ID 
5 NO:488), Figure 490 (SEQ ED NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), Figure 
496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 502 (SEQ ID 
NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), Figure 
510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514), Figure 516 (SEQ ID 
NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), Figure 
10 524 (SEQ ID NO:524) t Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 530 (SEQ ID 
NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), Figure 
538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ED NO:542), Figure 544 (SEQ ID 
NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548), Figure 550 (SEQ ID NO:550), Figure 
552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID NO:556), Figure 558 (SEQ ID 
15 NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 564 (SEQ ID NO:564), Figure 
566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ED NO:570), Figure 572 (SEQ ID 
NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 578 (SEQ ID NO:578), Figure 
580 (SEQ ED NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID NO:584), Figure 586 (SEQ ID 
NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 592 (SEQ ID NO:592), Figure 

20 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID NO:598), Figure 600 (SEQ ID 
NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 606 (SEQ ID NO:606), Figure 
608 (SEQ ID NO:608), or Figure 610 (SEQ ID NO:610), lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 

25 ID NO:10), Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 
(SEQ ED NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ED NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ED NO:32), 
Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 
NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 

30 ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ED NO:54), Figure 56 
(SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ED NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ED NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 
NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ED NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 

35 ED NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ED NO:90), Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ED NO:98), Figure 100 (SEQ ID NO: 100), 
Figure 102 (SEQ ID NO:102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ 
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IDNO:108), Figure 110 (SEQ ID NO: 110), Figure 1 12 (SEQ ID NO: 112), Figure 114(SEQID NO:114), Figure 
.116 (SEQ ID NO: 116), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID 
NO: 122), Figure 124 (SEQ ED NO: 124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), Figure 
130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID 
NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID NO:142), Figure 
144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID 
NO: 150), Figure 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 
158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID 
NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 
172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ ID 
NO: 178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO: 186), Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO: 198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure.250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 
270 (SEQ ID NO:270), Figure 272 (SEQ ED NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 
NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ED NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 
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NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ED NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390) S Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 
396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
5 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426) 9 Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 
NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 

10 NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NG:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ED NO:464), Figure 
466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 

15 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 
NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 

20 NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 
536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548), Figure 

25 550 (SEQ ID NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID 
NO:556), Figure 558 (SEQ ID NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 
564 (SEQ ID NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ID 
NO:570), Figure 572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 
578 (SEQ ID NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID 

30 NO:584), Figure 586 (SEQ ID NO:586), Figure 588 (SEQ ED NO:588), Figure 590 (SEQ ID NO:590), Figure 
592 (SEQ ID NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID 
NO:598), Figure 600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 
606 (SEQ ID NO:606), Figure 608 (SEQ ID NO:608), or Figure 610 (SEQ ID NO:610), with its associated signal 
peptide; or 

35 (c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 

(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO:10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 
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(SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 
NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ED NO:52), Figure 54 (SEQ ID NO:54), Figure 56 
5 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO;76), Figure 78 (SEQ ID 
NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 
ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 

10 (SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO:100), 
Figure 102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ 
ID NO: 108), Figure 1 10 (SEQ ID NO: 110), Figure 112 (SEQ ID NO: 1 12), Figure 114 (SEQ ID NO: 1 14), Figure 
116 (SEQ ID NO: 116), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID 
NO: 122), Figure 124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 

15 130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID 
NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 
144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID 
NO: 150), Figure 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 
158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID 

20 NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ED NO: 170), Figure 
172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID 
NO: 178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 

25 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ED NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 

30 NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ED NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 

35 270 (SEQ ED NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ED NO:274), Figure 276 (SEQ ED 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280)> Figure 282 (SEQ ED NO:282), Figure 
284 (SEQ ED NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
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NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320)> Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
5 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336) } Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 

10 NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 
NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 

15 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO;422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 

20 NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440) t Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 
NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 

25 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 
480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 

30 NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 
NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 

35 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ED NO:548), Figure 
550 (SEQ ID NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID 
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NO:556) s Figure 558 (SEQ ID NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 
564 (SEQ ID NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ID 
NO:570), Figure 572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 
578 (SEQ ID NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID 
NO:584), Figure 586 (SEQ ID NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 
5 592 (SEQ ID NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID 
NO:598), Figure 600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 
606 (SEQ ID NO:606), Figure 608 (SEQ ID NO:608), or Figure 610 (SEQ ID NO:610), lacking its associated 
signal peptide. 

10 19. An isolated polypeptide having at least 80% amino acid sequence identity to: 

(a) an amino acid sequence of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ 
ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 (SEQ ID 
NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID NO: 18), Figure 20 (SEQ 
ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), Figure 28 

15 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ED NO:32), Figure 34 (SEQ ID NO:34), Figure 
36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ ID NO:42), 
Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 (SEQ ID 
NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 58 (SEQ 
ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), Figure 66 

20 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ED NO:72), Figure 
74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ ID NO:80), 
Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 (SEQ ID 
NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92) s Figure 94 (SEQ ID NO:94), Figure 96 (SEQ 
ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 (SEQ ID NO: 102), Figure 

25 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID NO:108), Figure 110 (SEQ ID 
NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO: 114), Figure 116 (SEQ ID NO:116), Figure 
118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ ID 
NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID NO: 130), Figure 
132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID NO:136), Figure 138 (SEQ ID 

30 NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID NO: 144), Figure 
146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 152 (SEQ ID 
NO:152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID NO: 158), Figure 
160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID NO: 164), Figure 166 (SEQ ID 
NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID NO: 172), Figure 

35 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO:178), Figure 180 (SEQ ID 
NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID NO: 186), Figure 
188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 194 (SEQ ID 
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NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID NO:200), Figure 
202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ ID 
NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), Figure 
216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ ID 
NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), Figure 
5 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ ID 
NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), Figure 
244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ED NO:248), Figure 250 (SEQ ID 
NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), Figure 
258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 264 (SEQ ID 

10 NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID NO:270), Figure 
272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 278 (SEQ ID 
NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), .Figure 
286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 292 (SEQ ID 
NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298), Figure 

15 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 306 (SEQ ID 
NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID NO:312), Figure 
314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 320 (SEQ ID 
NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), Figure 
328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 334 (SEQ ID 

20 NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ED NO:340), Figure 
342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 348 (SEQ ID 
NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID NO:354), Figure 
356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 362 (SEQ ID 
NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), Figure 

25 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 376 (SEQ ID 
NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ED NO:380), Figure 382 (SEQ ID NO:382), Figure 
384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 390 (SEQ ID 
NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID NO:396), Figure 
398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 404 (SEQ ID 

30 NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID NO:410), Figure 
412 (SEQ ID NO:412), Figure 414 (SEQ ED NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ ID 
NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), Figure 
426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ED NO:430), Figure 432 (SEQ ED 
NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), Figure 

35 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ ID 
NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), Figure 
454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ ID 
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NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), Figure 
468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 474 (SEQ ID 
NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID NO:480), Figure 
482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 488 (SEQ ID 
NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), Figure 
496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 502 (SEQ ID 
NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), Figure 
510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514), Figure 516 (SEQ ID 
NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), Figure 
524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 530 (SEQ ID 
NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), Figure 
538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 544 (SEQ ID 
NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548), Figure 550 (SEQ ID NO:550), Figure 
552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID NO:556), Figure 558 (SEQ ID 
NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 564 (SEQ ID NO:564), Figure 
566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ID NO:570), Figure 572 (SEQ ID 
NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 578 (SEQ ID NO:578), Figure 
580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID NO:584), Figure 586 (SEQ ID 
NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 592 (SEQ ID NO:592), Figure 
594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID NO:598), Figure 600 (SEQ ID 
NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 606 (SEQ ID NO:606), Figure 
608 (SEQ ID NO:608), or Figure 610 (SEQ ID NO:610), lacking its associated signal peptide; 

(b) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 
NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ 
ID NO:18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30) f Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ED NO:46), Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO:102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), 
Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), Figure 116 (SEQ 
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ID NO:116), Figure 118 (SEQIDNO:118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQID NO: 122), Figure 
124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID 
NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO: 136), Figure 
138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID 
NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 
5 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID 
NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQID NO: 164), Figure 
166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID 
NO: 172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 
180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID 

10 NO: 186), Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 
194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID 
NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 
208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID 
NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 

15 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ED NO:232), Figure 234 (SEQ ID NO:234), Figure 
236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID 
NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 
250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID * 

20 NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 
264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID 
NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 
278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID 
NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 

25 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID 
NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 
306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID 
NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 
320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID 

30 NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 
334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID 
NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 
348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID 
NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ED NO:360), Figure 

35 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID 
NO:368), Figure 370 (SEQ ED NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ED NO:374), Figure 
376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID 
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NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 
390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID 
NO:396) 9 Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 
404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID 
NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 
5 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID 
NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 
432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID 
NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 
446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID 

10 NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 
460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID 
NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 
474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID 
NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 

15 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID 
NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 
502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID 
NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514), Figure 
516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID 

20 NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 
530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID 
NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 
544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548), Figure 550 (SEQ ID 
NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID NO:556), Figure 

25 558 (SEQ ID NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 564 (SEQ ID 
NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ID NO:570), Figure 
572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 578 (SEQ ID 
NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID NO:584), Figure 
586 (SEQ ID NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 592 (SEQ ID 

30 NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID NO:598), Figure 
600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 606 (SEQ ID 
NO:606), Figure 608 (SEQ ID NO:608), or Figure 610 (SEQ ID NO:610), with its associated signal peptide; or 
(c) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 

35 NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ 
ID NO:18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 
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34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50) 3 Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 
5 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92) 9 Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), 

10 Figure 110 (SEQ ID NO: 110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO: 114), Figure 116 (SEQ 
ID NO: 1 16), Figure 1 18 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 
124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID 
NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ ID NO:136), Figure 
138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID 

15 NO:144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID NO:150), Figure 
152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO: 154), Figure 156 (SEQ ID NO: 156), Figure 158 (SEQ ID 
NO: 158), Figure 160 (SEQ ID NO; 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID NO: 164), Figure 
166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID 
NO: 172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 

20 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 186 (SEQ ID 
NO: 186), Figure 188 (SEQ ID NO: 188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ ID NO: 192), Figure 
194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 200 (SEQ ID 
NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 
208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID 

25 NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 
222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID 
NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 
236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID 
NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 

30 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID 
NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 
264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID 
NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 
278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID 

35 NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 
292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID 
NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 
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306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID 
NO:312), Figure 314 (SEQ ID NO:314) t Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID NO:318), Figure 
320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID 
NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ED NO:332), Figure 
334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID 
5 NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 
348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID 
NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO;360), Figure 
362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID 
NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 
10 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID 
NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 
390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID 
NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 
404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID 

15 NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 
418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID 
NO:424), Figure 426 (SEQ JD NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 
432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID 
NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 

20 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID 
NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 
460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID 
NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 
474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID 

25 NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 
488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID 
NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 
502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID 
NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514), Figure 

30 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID 
NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 
530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID 
NO:536), Figure 538 (SEQ ID NO:538) 9 Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 
544 (SEQ ID NO:544), Figure 546 (SEQ ID NO;546), Figure 548 (SEQ ID NO:548), Figure 550 (SEQ ID 

35 NO:550), Figure 552 (SEQ ID NO:552), Figure 554 (SEQ ID NO:554), Figure 556 (SEQ ID NO:556), Figure 
558 (SEQ ID NO:558), Figure 560 (SEQ ID NO:560), Figure 562 (SEQ ID NO:562), Figure 564 (SEQ ID 
NO:564), Figure 566 (SEQ ID NO:566), Figure 568 (SEQ ID NO:568), Figure 570 (SEQ ID NO:570), Figure 
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572 (SEQ ID NO:572), Figure 574 (SEQ ID NO:574), Figure 576 (SEQ ID NO:576), Figure 578 (SEQ ID 
NO:578), Figure 580 (SEQ ID NO:580), Figure 582 (SEQ ID NO:582), Figure 584 (SEQ ID NO:584), Figure 
586 (SEQ ID NO:586), Figure 588 (SEQ ID NO:588), Figure 590 (SEQ ID NO:590), Figure 592 (SEQ ID 
NO:592), Figure 594 (SEQ ID NO:594), Figure 596 (SEQ ID NO:596), Figure 598 (SEQ ID NO:598), Figure 
600 (SEQ ID NO:600), Figure 602 (SEQ ID NO:602), Figure 604 (SEQ ID NO:604), Figure 606 (SEQ ID 
5 NO:606), Figure 608 (SEQ ID NO:608), or Figure 610 (SEQ ED NO:610), lacking its associated signal peptide. 

20. A method for stimulating the release of TNF-a from human blood, said method comprising 
contacting said blood withaPRO1079, PR0827, PR0791, PR01131, PR01316, PR01183, PR01343, PRO1760, 
PR01567 or PR04333 polypeptide, wherein the release of TNF-a from said blood is stimulated. 

10 

21 . A method for stimulating the proliferation or differentiation of chondrocyte cells, said method 
comprising contacting said cells with a PRO6029 polypeptide, wherein the proliferation or differentiation of said 
cells is stimulated. 

15 22 . A method for detecting the presence of tumor in an mammal, said method comprising comparing 

the level of expression of any PRO polypeptide shown in Table 8 in (a) a test sample of cells talcen from said 
mammal and (b) a control sample of normal cells of the same cell type, wherein a higher level of expression of 
said PRO polypeptide in the test sample as compared to the control sample is indicative of the presence of tumor 
in said mammal. 

20 

23 . The method of Claim 22, wherein said tumor is adrenal tumor, lung tumor, colon tumor, breast 
tumor, prostate tumor, rectal tumor, cervical tumor or liver tumor. 

24. An oligonucleotide probe derived from any of the nucleotide sequences shown in the 
25 accompanying figures. 
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FIGURE 1 

GAAGGCTGCCTCGCTGGTCCGAATTCGGTGGCGCCACGTCCGCCCGTCTCCGCCTTCTGCATCGCGGCTTCGGCG 
GCTTCCACCTAGACACCTAACAGTCGCGGAGCCGGCCGCGTCGTGAGGGGGTCGGCACGGGGAGTCGGGCGGTCT 
TGTGCATCTTGGCTACCTGTGGGTCGAAGATGTCGGACATCGGAGACTGGTTCAGGAGCATCCCGGCGATCACGC 
GCTATTGGTTCGCCGCCACCGTCGCCGTGCCCTTGGTCGGCAAACTCGGCCTCATCAGCCCGGCCTACCTCTTCC 
TCTGGCCCGAAGCCTTCCTTTATCGCTTTCAGATTTGGAGGCCAATCACTGCCACCTTTTATTTCCCTGTGGGTC 
CAGGAACTGGATTTCTTTATTTGGTCAATTTATATTTCTTATATCAGTATTCTACGCGACTTGAAACAGGAGCTT 
TTGATGGGAGGCCAGCAGACTATTTATTCATGCTCCTCTTTAACTGGATTTGCATCGTGATTACTGGCTTAGCAA 
TGGATATGCAGTT GCTGAT GATTC CT CTGAT CATGTCAGT ACTT TAT GT CT GGG CC CAG CTGAAC AGAGACAT GA 
TTGTATCATTTTGGTTTGGAACACGATTTAAGGCCTGCTATTTACCCTGGGTTATCCTTGGATTCAACTATATCA 
TCGGAGGCTCGGTAATCAATGAGCTTATTGGAAATCTGGTTGGACATCTTTATTTTTTCCTAATGTTCAGATACC 
CAATGGACTTGGGAGGAAGAAATTTTCTATCCACACCTCAGTTTTTGTACCGCTGGCTGCCCAGTAGGAGAGGAG 
GAGTATCAGGATTTGGTGTGCCCCCTGCTAGCATGAGGCGAGCTGCTGATCAGAATGGCGGAGGCGGGAGACACA 
ACTGGGGCCAGGGCTTTCGACTTGGAGACCAGTGAAGGGGCGGCCTCGGGCAGCCGCTCCTCTCAAGCCACATTT 
CCTCCCAGTGCTGGGTGCACTTAACAACTGCGTTCTGGCTAACACTGTTGGACCTGACCCACACTGAATGTAGTC 
TTTCAGTACGAGACAAAGTTTCTTAAATCCCGAAGAAAAATATAAGTGTTCCACAAGTTTCACGATTCTCATTCA 
AGTCCTTACTGCTGTGAAGAACAAATACCAACTGTGCAAATTGCAAAACTGACTACATTTTTTGGTGTCTTCTCT 
TCTCCCCTTTCCGTCTGAATAATGGGTTTTAGCGGGTCCTAATCTGCTGGCATTGAGCTGGGGCTGGGTCACCAA 
ACCCTTCCCAAAAGGACCTTATCTCTTTCTTGCACACATGCCTCTCTCCCACTTTTCCCAACCCCCACATTTGCA 
ACTAGAAAAAGTTGCCCATAAAATTGCTCTGCCCTTGACAGGTTCTGTTATTTATTGACTTTTGCCAAGGCTGGT 
CACAACAATCATATTCACGTTATTTTCCCCTTTTGGTGGCAGAACTGTTACCAATAGGGGGAGAAGACAGCCACG 
GATGAAGCGTTTCTCAGCTTTTGGAATTGCTTCGACTGACATCCGTTGTTAACCGTTTGCCACTCTTCAGATATT 
TTTTATAAAAAAAGTACCACTGAGTTCATGAGGGCCACAGATTGGTTATTAATGAGATACGAGGGTTGGTGCTGG 
GTGTTTGTTTCCTGAGCTAAGTGATCAAGACTGTAGTGGAGTTGCAGCTAACATGGGTTAGGTTTAAAGCATGGG 
GGATGCACCCCTTTGCGTTTCATATGTAGCCCTACTGGCTTTGTGTAGCTGGAGTAGTTGGGTTGCTTTGTGTTA 
GGAGGATCCAGATCATGTTGGCTACAGGGAGATGCTCTCTTTGAGAGGTCCTGGGCATTGATTCCCATTTCAATC 
T CATTCT GGATATGT GTT CATTGAGTAAAGGAGGAGAGACCCTCATACGCTATTTAAATGTCACT TTTTTGCCT A 
TCCCCCGTTTTTTGGTCATGTTTCAATTAATTGTGAGGAAGGCGCAGCTCCTCTCTGCACGTAGATCATTTTTTA 
AAGCTAATGTAAGCACATCTAAGGGAATAACATGATTTAAGGTTGAAATGGCTTTAGAATCATTTGGGTTTGAGG 
GTGTGTTATTTTGAGTCATGAATGTACAAGCTCTGTGAATCAGACCAGCTTAAATACCCACACCTTTTTTTCGTA 
GGTGGGCTTTTCCTATCAGAGCTTGGCTCATAACCAAATAAAGTTTTTTGAAGGCCATGGCTTTTCACACAGTTA 
TTTTATTTTATGACGTTATCTGAAAGCAGACTGTTAGGAGCAGTATTGAGTGGCTGTCACACTTTGAGGCAACTA 
AAAAGGCTTCAAACGTTTTGATCAGTTTCTTTTCAGGAAACATTGTGCTCTAACAGTATGACTATTCTTTCCCCC 
ACTCTTAAACAGTGTGATGTGTGTTATCCTAGGAAATGAGAGTTGGCAAACAACTTCTCATTTTGAATAGAGTTT 
GTGTGTACTTCTCCATATTTAATTTATATGATAAAATAGGTGGGGAGAGTCTGAACCTTAACTGTCATGTTTTGT 
TGTTCATCTGTGGCCACAATAAAGTTTACTTGTAAAATTTTAGAGGCCATTACTCCAATTATGTTGCACGTACAC 
TCATTGTACAGGCGTGGAGACTCATTGTATGTATAAGAATATTTCTGACAGTGAGTGACCCGGAGTCTCTGGTGT 
ACCCTCTTACCAGTCAGCTGCCTGCGAGCAGTCATTTTTTCCTAAAGGTTTACAAGTATTTAGAACTTTTCAGTT 
CAGGGCAAAATGTTCATGAAGTTATTCCTCTTAAACATGGTTAGGAAGCTGATGACGTTATTGATTTTGTCTGGA 
TTAT GTTT CTGGAAT AATT T T ACCAAAACAAGCT AT T T GAGTT TT GACT T GACAAGGCAAAACATGAC AGT GGAT 
TCTCTTTACAAATGGAAAAAAAAAATCCTTATTTTGTATAAAGGACTTCCCTTTTTGTAAACTAATCCTTTTTAT 
TGGTAAAAATTGTAAAT TAAAAT GT GCAACT T G 
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FIGURE 2 

MSDIGDWFRSIPAITRYWFAATVAVPLVGKLGLISPAYLFLWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLVN 
LYFLYQYSTRLETGAFDGRPADYLFMLLFNWICIVITGLAMDMQLLMIPLIMSVLYVWAQLNRDMIVSFWFGTRF 
KACYLPWVILGFNYIIGGSVINELIGNLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRWLPSRRGGVSGFGVPPA 
SMRRAADQNGGGGRHNWGQGFRLGDQ 

Transmembrane domain: 

amino acids 98-116, 152-172 

N-myristoylation site. 

amino acids 89-95, 168-174, 176-182, 215-221, 221-227, 237-243 

Glycosaminoglycan attachment site. 

amino acids 218-222 
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FIGURE 3 

GAGCGAGGCCGGGGACTGAAGGTGTGGGTGTCGAGCCCTCTGGCAGAGGGTTAACCTGGGTCAAATGCACGGATT 
CTCACCTCGTACAGTTACGCTCTCCCGCGGCACGTCCGCGAGGACTTGAAGTCCTGAGCGCTCAAGTTTGTCCGT 
AGGTCGAGAGAAGGCCMGGAGGTGCCGCCACCGGCACCGCGGAGCTTTCTCTGTAGAGCATTGTGCCTATTTCC 
CCGAGTCTTTGCTGCCGAAGCTGTGACTGCCGATTCGGAAGTCCTTGAGGAGCGTCAGAAGCGGCTTCCCTACGT 
CCCAGAGCCCTATTACCCGGAATCTGGATGGGACCGCCTCCGGGAGCTGTTTGGCAAAGATGAACAGCAGAGAAT 
TTCAAAGGACCTTGCTAATATCTGTAAGACGGCAGCTACAGCAGGCATCATTGGCTGGGTGTATGGGGGAATACC 
AGCTTTTATTCATGCTAAACAACAATACATTGAGCAGAGCCAGGCAGAAATTTATCATAACCGGTTTGATGCTGT 
GCAATCTGCACATCGTGCTGCCACACGAGGCTTCATTCGTTATGGCTGGCGCTGGGGTTGGAGAACTGCAGTGTT 
TGTGACTATATTCAACACAGTGAACACTAGTCTGAATGTATACCGAAATAAAGATGCCTTAAGCCATTTTGTAAT 
TGCAGGAGCTGTCACGGGAAGTCTTTTTAGGArAAACGTAGGCCTGCGTGGCCTGGTGGCTGGTGGCATAATTGG 
AGCCTTGCTGGGCACTCCTGTAGGAGGCCTGCTGATGGCATTTCAGAAGTACGCTGGTGAGACTGTTCAGGAAAG 
AAAACAGAAGGATCGAAAGGCACTCCATGAGCTAAAACTGGAAGAGTGGAAAGGCAGACTACAAGTTACTGAGCA 
CCTCCCTGAGAAAATTGAAAGTAGTTTACGGGAAGATGAACCTGAGAATGATGCTAAGAAAATTGAAGCACTGCT 
AAACCTTCCTAGAAACCCTTCAGTAATAGATAAACAAGAC^GGACT^AAGTGCTCTGAACTTGAAACTCACTG 
GAGAGCTGAAGGGAGCTGCCATGTCCGATGAATGCCAACAGACAGGCCACTCTTTGGTCAGCCTGCTGACAAATT 
TAAGTGCTGGTACCTGTGGTGGCAGTGGCTTGCTCTTGTCTTTTTCTTTTCTTTTTAACTAAGAATGGGGCTGTT 
GTACTCTCACTTTACTTATCCTTAAATTTAAATACATACTTATGTTTGTATTAATCTATCAATATATGCATACAT 
GGATATATCCACCCACCTAGAT TTTAAGCAGT AAAT AAAACATTTC GCAAAAGATT AAAGTTGAATTT T ACAGTTT 
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FIGURE 4 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA23318 
Xsubunit 1 of 1, 285 aa, 1 stop 
XMW: 32190, pi: 9.03, NX(S/T): 2 

MEVPPPAPRSFLCRALCLFPRVFAAEAVTADSEVLEERQKRLPYVPEPYYPESGWDRLRELFGKDEQQRISKDLA 
NIC KTAAT AG 1 1 GWV YGG I PAF I HAKQQ Y I EQ S QAE I YHNRFDAVQS AHRAATRG F I RYGWRWGWRTAV FVT I FN 
TVNTSLNVYRNKDALSHFVIAGAVTGSLFRINVGLRGLVAGGIIGALLGTPVGGLLMAFQKYAGETVQERKQKDR 
KALHELKLEEWKGRLQVTEHLPEKIESSLREDEPENDAKKIEALLNLPRNPSVIDKQDKD 

Important Features : 
Signal Peptide: 

amino acids 1-24 

Transmembrane domains: 

amino acids 76-96 and 171-195 



N-glycosylation site: 

amino acids 153-156 
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FIGURE 5 

CGGACGCGTGGGCGCGGGACGCCGGCAGGGTTGTGGCGCAGCAGTCTCCTTCCTGCGCGCGCGCCTGPJVGTCGGC 
GTGGGCGTTTGAGGAAGCTGGGATACAGCATTTAATGAAAAATTTATGCTTAAGAAGTAAAA ATG GCAGGCTTCC 
TAGATAATTTTCGTTGGCCAGAATGTGAATGTATTGACTGGAGTGAGAGAAGAAATGCTGTGGCATCTGTTGTCG 
CAGGTATATTGTTTTTTACAGGCTGGTGGATAATGATTGATGCAGCTGTGGTGTATCCTAAGCCAGAACAGTTGA 
ACCATGCCTTTCACACATGTGGTGTATTTTCCACATTGGCTTTCTTCATGATAAATGCTGTATCCAATGCTCAGG 
TGAGAGGTGATAGCTATGAAAGCGGCTGTTTAGGAAGAACAGGTGCTCGAGTTTGGCTTTTCATTGGTTTCATGT 
TGATGTTTGGGTCACTTATTGCTTCCATGTGGATTCTTTTTGGTGCATATGTTACCCAAAATACTGATGTTTATC 
CGGGACTAGCTGTGTTTTTTCAAAATGCACTTATATTTTTTAGCACTCTGATCTACAAATTTGGAAGAACCGAAG 
AGCTATGGACC TGA GATCACTTCTTAAGTCACATTTTCCTTTTGTTATATTCTGTTTGTAGATAGGTTTTTTATC 
TCTCAGTACACATTGCCAAATGGAGTAGATTGTACATTAAATGTTTTGTTTCTTTACATTTTTATGTTCTGAGTT 
TTGAAATAGTTTTATGAAATTTCTTTATTTTTCATTGCATAGACTGTTAATATGTATATAATACAAGACTATATG 
AAT T GGAT AAT GAGT AT CAGTT TTTTATT CCT GAGATTTAGAACT T GAT CTACT CCCT GAGC CAGGGTT ACATC A 
TCTTGTCATTTTAGAAGTAACCACTCTTGTCTCTCTGGCTGGGCACGGTGGCTCATGCCTGTAATCCCAGCACTT 
TGGGAGGCCGAGGCGGGCCGATTGCTTGAGGTCAAGTGTTTGAGACCAGCCTGGCCAACATGGCGAAACCCCATC 
TACTAAAAATACAAAAATTAGCCAGGCATGGTGGTGGGTGCCTGTAATCCCAGCTACCTGGGAGGCTGAGGCAGG 
AGAATCGCTTGAACCCGGGGGGCAGAGGTTGCAGTGAGCTGAGTTTGCGCCACTGCACTCTAGCCTGGGGGAGAA 
AGTGAAACTCCCTCTCAAAAAAAAGACCACTCTCAGTATCTCTGATTTCTGAAGATGTACAA?VAAAATATAGCTT 
CATATATCTGGAATGAGCACTGAGCCATAAAAGGTTTTCAGCAAGTTGTAACTTATTTTGGCCTAAAAATGAGGT 
TTTTTTGGTAAAGAAAAAATATTTGTTCTTATGTATTGAAGAAGTGTACTTTTATATAATGATTTTTTAAATGCC 
CAAAGGACTAGTTTGAAAGCTTCTTTTAAAAAGAATTCCTCTAATATGACTTTATGTGAGAA 
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FIGURE 6 

MAGFLDNFRWPECE % CIDWSERRNAVASWAGILFFTGWWIMIDAAWYPKPEQLNHAFHTCGVFSTIiAFFMINAV 
SNAQVRGDSYESGCLGRTGARVWLFIGFMLMFGSLIASMWILFGAYVTQNTDVYPGLAVFFQNALIFFSTLIYKF 
GRTEELWT 

Important features: 
Signal peptide: 

amino acids 1-44 

Transmembrane domains : 

amino acids 23-42 (type II) , 60-80, 97-117, 128-148 
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FIGURE 7 

GCGTGGTTTTTGTTCTGCAATAGGCGGCTTAGAGGGAGGGGCTTTTTCGCCTATACCTACTGTAGCTTCTCCACG 
TATGGACCCTAAAGGCTACTGCTGCTACTACGGGGCTAGACAGTTACTGTCTCAGCTCTAGGATGTGCGTTCTTC 
CACTAGAAGCTCTTCTGAGGGAGGTAATTAAAAAACAGTGGA ATG GAAAAACAGTGCTGTAGTCATCCTGTAATA 
TGCTCCTTGTCAACAATGTATACATTCCTGCTAGGTGCCATATTCATTGCTTTAAGCTCAAGTCGCATCTTACTA 
GTGAAGTATTCTGCCAATGAAGAAAACAAGTATGATTATCTTCCAACTACTGTGAATGTGTGCTCAGAACTGGTG 
AAGCTAGTTTT CT GT GT G CT T GT GT CAT TCT GT GT TAT AAAGAAAGAT CAT CAAAGTAGAAAT TT GAAAT AT GCT 
TCCTGGAAGGAATTCTCTGATTTCATGAAGTGGTCCATTCCTGCCTTTCTTTATTTCCTGGATAACTTGATTGTC 
TTCTATGTCCTGTCCTATCTTCAACCAGCCATGGCTGTTATCTTCTCAAATTTTAGCATTATAACAACAGCTCTT 
CTATTCAGGATAGTGCTGAAGAGGCGTCTAAACTGGATCCAGTGGGCTTCCCTCCTGACTTTATTTTTGTCTATT 
GTGGCCTTGACTGCCGGGACTAAAACTTTACAGCACAACTTGGCAGGACGTGGATTTCATCACGATGCCTTTTTC 
AGCCCTTCCAATTCCTGCCTTCTTTTCAGAAGTGAGTGTCCCAGAAAAGACAATTGTACAGCAAAGGAATGGACT 
TTTCCTGAAGCTAAATGGAACACCACAGCCAGAGTTTTCAGTCACATCCGTCTTGGCATGGGCCATGTTCTTATT 
ATAGTCCAGTGTTTTATTTCTTCAATGGCTAATATCTATAATGAAAAGATACTGAAGGAGGGGAACCAGCTCACT 
GAAAGCATCTTCATACAGAACAGCAAACTCTATTTCTTTGGCATTCTGTTTAATGGGCTGACTCTGGGCCTTCAG 
AGGAGTAACCGTGATCAGATTAAGAACTGTGGATTTTTTTATGGCCACAGTGCATTTTCAGTAGCCCTTATTTTT 
GTAACTGCATTCCAGGGCCTTTCAGTGGCTTTCATTCTGAAGTTCCTGGATAACATGTTCCATGTCTTGATGGCC 
CAGGTTACCACTGTCATTATCACAACAGTGTCTGTCCTGGTCTTTGACTTCAGGCCCTCCCTGGAATTTTTCTTG 
GAAGCCCCATCAGTCCTTCTCTCTATATTTATTTATAATGCCAGCAAGCCTCAAGTTCCGGAATACGCACCTAGG 
CAAGAAAGGATCCGAGATCTAAGTGGCAATCTTTGGGAGCGTTCCAGTGGGGATGGAGAAGAACTAGAAAGACTT 
AC CAAACC CAAGAGT GAT GAGT CAGAT GAAGATACTTTC TAA CTGGTACCCACAT AGTTTGCAGCT CT CT TGAAC 
CTTATTTTCACATTTTCAGTGTTTGTAATATTTATCTTTTCACTTTGATAAACCAGAAATGTTTCTAAATCCTAA 
TATTCTTTGCATATATCTAGCTACTCCCTAAATGGTTCCATCCAAGGCTTAGAGTACCCAAAGGCTAAGAAATTC 
TAAAGAACTGATACAGGAGTAACAATATGAAGAATTCATTAATATCTCAGTACTTGATAAATCAGAAAGTTATAT 
GTGCAGATTATTTTCCTTGGCCTTCAAGCTTCCAAAAAACTTGTAATAATCATGTTAGCTATAGCTTGTATATAC 
ACATAGAGATCAATTTGCCAAATATTCACAATCATGTAGTTCTAGTTTACATGCCAAAGTCTTCCCTTTTTAACA 
TTATAAAAGCTAGGTTGTCTCTTGAATTTTGAGGCCCTAGAGATAGTCATTTTGCAAGTAAAGAGCAACGGGACC 
CTTTCTAAAAACGTTGGTTGAAGGACCTAAATACCTGGCCATACCATAGATTTGGGATGATGTAGTCTGTGCTAA 
AT AT T TT GCTGAAGAAGCAGTTT CTCAGAC ACAACAT C T CAGAAT TT T AATTTT T AGAAATT CATGGGAAATT GG 
ATTTTTGTAATAATCTTTTGATGTTTTAAACATTGGTTCCCTAGTCACCATAGTTACCACTTGTATTTTAAGTCA 
TTTAAACAAGCCACGGTGGGGCTTTTTTCTCCTCAGTTTGAGGAGAAAAATCTTGATGTCATTACTCCTGAATTA 
TTACATTTTGGAGAATAAGAGGGCATTTTATTTTATTAGTTACTAATTCAAGCTGTGACTATTGTATATCTTTCC 
AAGAGTTGAAATGCTGGCTTCAGAATCATACCAGATTGTCAGTGAAGCTGATGCCTAGGAACTTTTAAAGGGATC 
CTTTCAAAAGGAT CACTTAGCAAACACATGTTGACTTTTAACT GATGTATGAATATTAATACT CTAAAAATAGAA 
AGACCAGTAATATATAAGTCACTTTACAGTGCTACTTCACACTTAAAAGTGCATGGTATTTTTCATGGTATTTTG 
CATGC AG C CAGT T AACT CT C GTAGATAGAGAAGT CAGGT GATAGAT GAT ATT AAAAAT T AGCAAACAAAAGTGAC 
TTGCTCAGGGTCATGCAGCTGGGTGATGATAGAAGAGTGGGCTTTAACTGGCAGGCCTGTATGTTTACAGACTAC 
CATACTGTAAATATGAGCTTTATGGTGTCATTCTCAGAAACTTATACATTTCTGCTCTCCTTTCTCCTAAGTTTC 
AT GCAGATGAAT ATAAGGT AAT AT ACT ATT ATAT AAT T CAT T T GT GAT AT C CACAATAATAT GACT GGCAAGAAT 
TGGTGGAAATTTGTAATTAAAATAATTATTAAACCT 
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FIGURE 8 



MEKQCCSHPVICSLSTMYTFLLGAIFIALSSSRILLVKYSANEENKYDYLPTTV1SIVCSELVKLVFCVLVSFCVIK 
KDHQSRNLKYASWKEFSDFMKWS IPAFLYFLDNLI VFYVLSYLQPAMAVI FSNFS I ITTALLFRI VLKRRLNWIQ 
WASLLTLFLSIVALTAGTKTLQHNLAGRGFHHDAFFSPSNSCLLFRSECPRKDNCTAKEWTFPEAKWNTTARVFS 
HIRLGMGHVLIIVQCFISSMANIYNEKILKEGNQLTESIFIQNSKLYFFGILFNGLTLGLQRSNRDQIKNCGFFY 
GHSAFSVALIFVTAFQGLSVAFILKFLDNMFHVLMAQVTTVIITTVSVIiVFDFRPSLEFFLEAPSVLLSIFIYNA 
SKPQVPEYAPRQERIRDLSGNLWERSSGDGEELERLTKPKSDESDEDTF 

Transmembrane domains: 

amino acids 16-36 (type II), 50-74, 147-168, 229-250, 271-293, 298-318, 
328-368 

N-glycosylation sites . 

amino acids 128-132, 204-208, 218-222, 374-378 

Glycosaminoglycan attachment site. 

amino acids 402-406 

N-myristoylation sites . 

amino acids 257-263, 275-281, 280-286, 284-290, 317-323 
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FIGURE 9 



GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTATGAGCAGGTCTG 
AAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAA ATG TGGTGGTTTCAGCAAGGCCTCAGTTTC 
CTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTTTCATACATTACTGCAGTAACACTCCACCAT 
ATAGACCCGGCTTTACCTTATATCAGTGACACTGGTACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTA 
AATATTGCGGCAGTTTTATGCATTGCTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAG 
AACGTTATCATCAAATTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCA 
AACTTCCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCATTATAT 
AT GT T TGT T CAGAC C AT CCT T T CC T ACCAAAT GCAGCCCAAAATCCAT GG CAAACAAGT CT T CTGGAT C AGACT G 
TTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTCATCAGTTTTGCACAGTGGCAATTTT 
GGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGGACAAAGGTTATGTGCTTCACATGATCACTACTGCA 
GCAGAATGGTCTATGTCATTTTCCTTCTTTGGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTA 
CGGGTGGAAGCCAATTTACATGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGG 
CT ACT TTCCAGAGATAT T TGA T GAAAGGATAAAATATTTCT GTAATGAT TAT GATTCT CAGGGAT TG GGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACTGATGAATGCT 
GAT AAT CAGGAAACAT GAAAGAAGCCATTT GATAGATT ATT CTAAAGGATATCAT CAAGAAGACT ATTAAAAACA 
CCT AT G CCTATACTTTTT TATCTCAGAAAATAAAGT CAAAAGACTATG 
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FIGURE 10 



MWWFQQGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAVLCIATIYVRY 
KQVHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFQKTTLFAAHVSGAVLTFGMGSLYMFVQTILSYQMQPKI 
HGKQVFWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDLEQKLHWNPEDKGYVLHMITTAAEWSMSFSFFGFFLT 
YIRDFQKISLRVEANLHGLTLYDTAPCPINNERTRLLSRDI 
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FIGURE 11 

CCCACGCGTCCGCCCGCCGCTGCGTCCCGGAGTGCAAGTGAGCTTCTCGGCTGCCCCGCGGGCCGGGGTGCGGAG 
CCGACATGCGCCCGCTTCTCGGCCTCCTTCTGGTCTTCGCCGGCTGCACCTTCGCCTTGTACTTGCTGTCGACGC 
GACTGCCCCGCGGGCGGAGACTGGGCTCCACCGAGGAGGCTGGAGGCAGGTCGCTGTGGTTCCCCTCCGACCTGG 
CAGAGCTGCGGGAGCTCTCTGAGGTCCTTCGAGAGTACCGGAAGGAGCACCAGGCCTACGTGTTCCTGCTCTTCT 
GCGGCGCCTACCTCTACAAACAGGGCTTTGCCATCCCCGGCTCCAGCTTCCTGAATGTTTTAGCTGGTGCCTTGT 
TTGGGCCATGGCTGGGGCTTCTGCTGTGCTGTGTGTTGACCTCGGTGGGTGCCACATGCTGCTACCTGCTCTCCA 
GTATTTTTGGCAAACAGTTGGTGGTGTCCTACTTTCCTGATAAAGTGGCCCTGCTGCAGAGAAAGGTGGAGGAGA 
ACAGAAACAGCTTGTTTTTTTTCTTATTGTTTTTGAGACTTTTCCCCATGACACCAAACTGGTTCTTGAACCTCT 
CGGCCCCAATTCTGAACATTCCCATCGTGCAGTTCTTCTTCTCAGTTCTTATCGGTTTGATCCCATATAATTTCA 
TCTGTGTGCAGACAGGGTCCATCCTGTCAACCCTAACCTCTCTGGATGCTCTTTTCTCCTGGGACACTGTCTTTA 
AGCTGTTGGCCATTGCCATGGTGGCATTAATTCCTGGAACCCTCATTAAAAAATTTAGTCAGAAACATCTGCAAT 
TGAATGAAACAAGTACTGCT AAT CAT ATACACAGT AGAAAAGACAC ATGATC T GGAT T TT CT GT T T GC CACAT CC 
CTGGACTCAGTTGCTTATTTGTGTAATGGATGTGGTCCTCTAAAGCCCCTCATTGTTTTTGATTGCCTTCTATAG 
GTGATGTGGACACTGTGCATCAATGTGCAGTGTCTTTTCAGAAAGGACACTCTGCTCTTGAAGGTGTATTACATC 
AGGTTTTCAAACCAGCCCTGGTGTAGCAGACACTGCAACAGATGCCTCCTAGAAAATGCTGTTTGTGGCCGGGCG 
CGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCCGGTGATTCACAAGGTCAGGAGTTCAAGACC 
AGCCTGGCCAAGATGGTGAAATCCTGTCTCTAAT7\AAAATACAAAAATTAGCCAGGCGTGGTGGCAGGCACCTGT 
AATCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATTGCTTGAACCAAGGTGGCAGAGGTTGCAGTAAGCCAAGAT 
CACACCACTGCACTCCAGCCTGGGTGATAGAGTGAGACACTGTCTTGAC 
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FIGURE 12 



MRPLLGLLLVFAGCTFALYLLSTRLPRGRRLGSTEEAGGRSLWFPSDLAELRELSEVLREYRKEHQAYVFLLFCG 
AYL YKQG FAI PGS S FLNVLAGALFGPWLGLLLCCVLT S VGATCCYLLS S I FGKQL WS YFPDKVALLQRKVEENR 
NSLFFFLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLIGLIPYNFICVQTGSILSTLTSLDALFSWDTVFKL 
LAIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSRKDT 

Important features: 
Signal peptide: 

amino acids 1-17 

Transmembrane domains: 

amino acids 101-123, 189-211 

N-glycosylation sites . 

amino acids 172-17 6 , 250-254 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 240-244, 261-265 

N-myristoylation site. 

amino acids 13-19, 104-110, 115-121, 204-210 

Amidation site. 

amino acids 27-31 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 4-15 

Protein splicing proteins. 

amino acids 25-31 

Sugar transport proteins. 

amino acids 162-172 
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FIGURE 13 

CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACCGTGTGAG 
GGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTCCTTACACTTCGCCA 
TGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTGGATTTGGGTGGCTTTTCTTCA 
TGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAGGTGATCTTCTCCGTGACGTTTGCATTTT 
CTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGGAGTATTGAATAGCAGCTCCCGTTATTTTCACTGGA 
AAATGAACCTGTGTGTAATTCTGCTGATCCTGGTTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCA 
ATATCCGACTACTGCATAAACAACGACTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGA 
AACTAGGAGATCCCTTTCCCATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTG 
GTGTGATTGGAGTGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTT 
ACTTCCTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGATCA 
TAAGCAAAAAGAAAAGGAT GGCAAT GGCACGGAGAACAAT GT T C CAGAAGG GGGAAGT GCAT AACAAACCATCAG 
GTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACTCTTATTCAACAGGAAG 
TGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCTATATGCTACCAAGGAGAGAATAG 
AATACTCCAAAACCTTCAAGGGGAAATATTTTAATTTTCTTGGTTACTTTTTCTCTATTTACTGTGTTTGGAAAA 
TT T T CAT GGCTAC CATCAAT ATTGTT TTT GAT CGAGT T GGGAAAACGGATCCTGT CACAAGAGGCATT GAGAT CA 
CTGTGAATTATCTGGGAATCCAATTTGATGTGAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAA 
T CATCGT CACATC CAT CAGAGGAT T GCT GAT CACT CT T AC CAAGT T CT T TT ATGCCATCT CTAGCAGTAAGTCCT 
CCAATGTCATTGTCCTGCTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGA 
GTATGCCTTTAGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGT 
TTGATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCTCACAAACAGGCACCAGAGA 
AGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTAGATATAAGAGG 
GGGGATVAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGCATTTTTCACCTTCATAGC 
AT ACT CCTT CCCCGT CAGGTGATACTAT GACCAT GAGTAGCAT CAGCCAGAACATGAGAGGGAGAACT AACT CAA 
GACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGGTGTAGAGGCGGAGAGGAGCCAAGAAACTAAAG 
GTGAAAAATACACTGGAACTCTGGGGCAAGACATGTCTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTA 
AGGTTCACAT G GAAAAGGT T AT AG CT TT GCCTT GAGATT GACT CATTAAAAT CAGAGACT GTAACAAAAAAAAAA 
AAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTG 
CAGCTTATAATG 
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FIGURE 14 

MSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYVVQVIFSVTFAFSCTMFELIIFEILGVLNSSSRYFHW 
KMNLCVILLILVFMV^ 

GVIGVTLMALLSGFGAWCPYTYMSYFLRNVTDTDI^ 

GFWGMIKSVTTSASGSENLTLIQQEVDALEELSRQLFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCVWK 
IFMATINIVFDRVGKTDPVTRGIEITVNYLGIQFDVKFWSQHISFILVGIIIVTSIRGLLITLTKFFYAISSSKS 
SNVIVLLLAQIMGMYFVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDVIFLVSALSSILFLYLAHKQAPE 
KQMAP 

Important features: 
Signal peptide: 

amino acids 1-23 

Potential transmembrane domains : 

amino acids 37-55, 81-102, 150-168, 288-311, 338-356, 375-398, 425-444 
N-glycosylation sites. 

amino acids 67-70, 180-183 and 243-246 



Eukaryotic cobalamin-binding proteins 

amino acids 151-160 
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FIGURE 15 



GACGGAAGAACAGCGCTCCCGAGGCCGCGGGAGCCTGCAGAGAGGACAGCCGGCCTGCGCCGGGACATCCGGCCC 

CAGGAGCTCCCCAGGCTCGCGTTCCCGTTGCTGCTGTTGCTGTTGCTGCTGCTGCCGCCGCCGCCGTGCCCTGCC 

CACAGCGCCACGCGCTTCGACCCCACCTGGGAGTCCCTGGACGCCCGCCAGCTGCCCGCGTGGTTTGACCAGGCC 

AAGTTCGGCATCTTCATCCACTGGGGAGTGTTTTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGG 

CAAAAGGAAAAGATACCGAAGTATGTGGAATTTATGAAAGATAATTACCCTCCTAGTTTCAAATATGAAGATTTT 

GGACCACTATTTACAGCAAAATTTTTTAATGCCAACCAGTGGGCAGATATTTTTCAGGCCTCTGGTGCCAAATAC 

ATTGTCTTAACTTCCAAACATCATGAAGGCTTTACCTTGTGGGGGTCAGAATATTCGTGGAACTGGAATGCCATA 

GATGAGGGGCCCAAGAGGGACATTGTCAAGGAACTTGAGGTAGCCATTAGGAACAGAACTGACCTGCGTTTTGGA 

CTGTACTATTCCCTTTTTGAATGGTTTCATCCGCTCTTCCTTGAGGATGAATCCAGTTCATTCCATAAGCGGCAA 

TTTCCAGTTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAACAACTATCAGCCTGAGGTTCTGTGGTCGGAT 

GGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCTTGGCCTGGTTATATAATGAAAGCCCAGTT 

CGGGGCACAGTAGTCACCAATGATCGTTGGGGAGCTGGTAGCATCTGTAAGCATGGTGGCTTCTATACCTGCAGT 

GATCGTTATAACCCAGGACATCTTTTGCCACATAAATGGGAAAACTGCATGACAATAGACAAACTGTCCTGGGGC 

TATAGGAGGG AAGC TGGAAT CT CT GAC T AT CTT ACAAT T GAAGAATT GGT GAAGCAACTT GTAGAGACAGTTT CA 

TGTGGAGGAAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCTGTAGTTTTTGAGGAGCGACTG 

AGGCAAGTGGGGTCCTGGCTAAAAGTCAATGGAGAAGCTATTTATGAAACCTATACCTGGCGATCCCAGAATGAC 

ACTGTCACCCCAGATGTGTGGTACACATCCAAGCCTAAAGAAAAATTAGTCTATGCCATTTTTCTTAAATGGCCC 

ACATCAGGACAGCTGTTCCTTGGCCATCCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGA 

CAGCCACT T AACT GGATT T CTT TG GAGCAAAAT GG CATTAT GGTAGAACT GCCACAGCTAACCATT CAT CAGATG 

CCGTGT2\AATGGGGCTGGGCTCTAGCCCTAACTAATGTGATCTAAAGTGCAGCAGAGTGGCTGATGCTGCAAGTT 

ATGTCTAAGGCTAGGAACTATCAGGTGTCTATAATTGTAGCACATGGAGAAAGCAATGTAAACTGGATAAGAAAA 

TTATTTGGCAGTTCAGCCCTTTCCCTTTTTCCCACTAAATTTTTCTTAAATTACCCATGTAACCATTTTAACTCT 

CCAGTGCACTTTGCCATTAAAGTCTCTTCACATTGATTTGTTTCCATGTGTGACTCAGAGGTGAGAATTTTTTCA 

CAT T ATAGTAGCAAGGAAT T GGTGGTATT AT GGACCGAACTGAAAAT TTT AT GTTGAAGCCATAT CCCCCAT GAT * 

TATATAGTTATGCATCACTTAATATGGGGATATTTTCTGGGAAATGCATTGCTAGTCAATTTTTTTTTGTGCCAA 

CAT CAT AGAGT GTATTTACAAAAT CCT AGAT GGCAT AGCCT ACTACACACCT AAT GTGTAT GGT AT AGACT GT TG 

CT C CTAGGCTACAGACAT AT ACAGCATGTTACT GAATACTGT AGGCAAT AGTAACAGT GGT AT TT GT AT AT C GAA 

ACATATGGAAACATAGAGAAGGTACAGTAAAAATACTGTAAAATAAATGGTGCACCTGTATAGGGCACTTACCAC 

GAATGGAGCTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACATTATTGAA 

CACTGCCAGACGTTATAAATACTGTATGCTTAGGCTACACTACATTTATAAAAAAAAGTTTTTCTTTCTTCAATT 

ATAAATTAACATAAGTGTACTGTAACTTTACAAACGTTTTAATTTTTAAAACCTTTTTGGCTCTTTTGTAATAAC 

ACT TAGCTTAAAACATAAACT CATT GTGCAAATGTAA 
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FIGURE 16 

MRPQELPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWFW 
WYWQKEKIPKWEFMKDNYPPSFKYEDFGPLFTAKFFNANQWADIFQASGAKYIVLTSKHHEGFTLWGSEYSWNW 
NAIDEGPKRDIVKELEVAIRNRTDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVSKTLPELYELVNNYQPEVL 
WSDGDGGAPDQYWNSTGFLAWLYNESPVRGTWTNDRWGAGSICKHGGFYTCSDRYNPGHLLPHKWENCMTIDKL 
SWGYRREAGISDYLTIEELVKQLVETVSCGGNLLMNIGPTLDGTISVVFEERLRQVGSWLKVNGEAIYETYTWRS 
QNDTVT P DVWYT S KPKEKL VYAI FLKWPT SGQL FLGH PKAI LGATE VKLLGHGQPLNWI SLEQNGIMVELPQLT I 
HQMPCKWGWALALTNVI 

Signal sequence: 

amino acids 1-28 

N-glycosylation site. 

amino acids 171-175, 239-243, 377-381 
Casein kinase II phosphorylation site. 

amino acids 32-36, 182-186, 209-213, 227-231, 276-280, 315-319, 375-375 

Tyrosine kinase phosphorylation site. 

amino acids 361-369, 389-397 

N-myristoylation site. 

amino acids 143-149, 178-184, 255-261, 272-278, 428-434 

Leucine zipper pattern. 

amino acids 410-4 32 

Alpha-L-fucosidase putative active site. 

amino acids 283-2 95 
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FIGURE 17 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAAAAAAAAAAACACA 

CCAAACGCTCGCAGCCACAAAAGGGATGAAATTTCTTCTGGACATCCTCCTGCTTCTCCCGTTACTGATCGTCTG 

CTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAAGAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTAC 

AGGAGCTGGGCATGGAATTGGGAGACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGA 

TATAAATAAGCATGGACTGGAGGAAACAGCTGCCAAATGCAAGGGACTGGGTGCCAAGGTTCATACCTTTGTGGT 

AGACT GCAGCAACCGAGAAGATATT T ACAGCT CTGCAAAGAAGGT GAAGGCAGAAATT GGAGAT GTT AGT AT T TT 

AGTAAATAATGCTGGTGTAGTCTATACATCAGATTTGTTTGCTACACAAGATCCTCAGATTGAAAAGACTTTTGA 

AGTTAATGTACTTGCACATTTCTGGACTACAAAGGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCCATAT 

TGTCACTGTGGCTTCGGCAGCTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGTTCAAGCAAGTTTGCTGC 

TGTTGGATTTCATAAAACTTTGACAGATGAACTGGCTGCCTTACAAATAACTGGAGTCAAAACAACATGTCTGTG 

TCCTAATTTCGTAAACACTGGCTTCATCAAAAATCCAAGTACAAGTTTGGGACCCACTCTGGAACCTGAGGAAGT 

GGTAAACAGGCTGATGCATGGGATTCTGACTGAGCAGAAGATGATTTTTATTCCATCTTCTATAGCTTTTTTAAC 

AACATTGGAAAGGATCCTTCCTGAGCGTTTCCTGGCAGTTTTAAAACGAAAAATCAGTGTTAAGTTTGATGCAGT 

TATTGGATATAAAATGAAAGCGCAA^AAGCACCTAGTTTTCTGAAAACTGATTTACCAGGTTTAGGTTGATGTCA 

TCTAATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTTCTAATTATCCCCATTTCTTCAATATCATTTTTG 

AGGCTTTGGCAGTCTTCATTTACTACCACTTGTTCTTTAGCCAAAAGCTGATTACATATGATATAAACAGAGAAA 

T ACC TTT AGAGGTGACT TTAAGGAAAATGAAGAAAAAGAACCAAAAT GACTT T ATTAAAATAATTT CC AAGATT A 

TTTGTGGCTCACCTGAAGGCTTTGCAAAATTTGTACCATAACCGTTTATTTAACATATATTTTTATTTTTGATTG 

CACTTAAATTTTGTATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAGAAACTTCAAGCTCTCTAAATAAA 

ATGAAGGACTATATCTAGTGGTATTTCACAATGAATATCATGAACTCTCAATGGGTAGGTTTCATCCTACCCATT 

GCCACTCTGTTTCCTGAGAGATACCTCACATTCCAATGCCAAACATTTCTGCACAGGGAAGCTAGAGGTGGATAC 

AC GTGT T GCAAGT ATAAAAGCAT CACTGGGATTT AAGGAGAATT GAGAGAAT GT ACCCACAAAT GGCAGCAAT AA 

TAAATGGATCACACTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 

MKFLLDILLLLPLLIVCSLESFVKLFIPKRRKSVTGEIVLITGAGHGIGRLTAYEFAKLKSKL 
VLWDINKHGLEETAAKCKGLGAKVHTFWDCSNREDIYSSAKKVKAEIGDVSILVNNAGWYT 
SDLFATQDPQIEKTFEVNVLAHFWTTKAFLPAMTKNNHGHIVTVASAAGHVSVPFLLAYCSSK 
FAAVGFHKTLTDELAALQITGVKTTCLCPNFVNTGFIKNPSTSLGPTLEPEEWNRLMHGILT 
EQKMIFIPSSIAFLTTLERILPERFLAVLKRKISVKFDAVIGYKMKAQ 

Signal sequence: 

amino acids 1-19 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 30-34, 283-287 

Casein kinase II phosphorylation site. 

amino acids 52-56, 95-99, 198-202, 267-271 

N-myristoylation site . 

amino acids 43-49, 72-78, 122-128, 210-216 



WO 01/68848 



PCT/US01/06520 



19/615 

FIGURE 19 



CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGAT 
GCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGTAG 
CGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCC ATGA GGCCGGGAACCGCGCTACAGGCCG 
TGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCCTCGG 
ATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTATAAAG 
TCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCAAAGAAGCCTGCAGGA 
GGGATGGAGGCCAGCTAGTCAGCATCGAGTCTGAAGATGAACAGAAACTGATAGAAAAGTTCA 
TTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGAGGAGAAAC 
AAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATATCACAATTTA 
GGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATGTACCATCAGC 
CATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGACCGGTGCAACA 
TGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTTCTAGAGAAGCTG 
AAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACAGGAAGAAGATGCCA 
AAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACATCCTAATCCCCAGCA 
TTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTTGGATCTGTAGAAAAA 
GAAAACGGGAGCAGCCAGACCCTAGCACAAAGAAGCAACACACCATCTGGCCCTCTCCTCACC 
AGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAACAAAGCGAAGCTGACTTAG 
CTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTTCGGGAGAAGCCACTCCCG 
ATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCAGAAAGTGGGTTTGTGACTC 
TGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGAGTTCTCCCCAGACCAAATGG 
GGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATGGTTAT TAG GACATATAAAAAA 
CTGAAACTGACAACAATGGAAAAGAAATGATAAGCAAAATCCTCTTATTTTCTATAAGGAAAA 
TACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGTGGATGAGCATGTGGTCCCCACGA 
CCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTATCCCAGCCAGTCATCCAGCTCGACC 
TTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTAGAGTCTCAATAAATGTCACTTGGTT 
GGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTGGCAGTGATAAAGATGGGCTGTGGAGC 
TTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAGCAGCACATATTATCATACAGACAGAAA 
ATCCAGAATCTTTTCAAAGCCCACATATGGTAGCACAGGTTGGCCTGTGCATCGGCAATTCTC 
AT AT CTGTTTTTTT C AAAGAAT AAAAT C AAAT AAAG AGC AGGAAAAAAAAA 
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FIGURE 20 

MRPGTALQAVLLAVLLVGLRAATGRLLSASDLDLRGGQPVCRGGTQRPCYKVIYFHDTSRRLN 
FEEAKEACRRDGGQLVSIESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDLYA 
WTDGSISQFRNWYVDEPSCGSEVCVVMYHQPSAPAGIGGPYMFQWNDDRCNMKNNFICKYSDE 
KPAVPSREAEGEETELTTPVLPEETQEEDAKKTFKESREAALNIjAYILIPSIPLLLLLWTTV 
VCWVWICRKRKREQPDPSTKKQHTIWPSPHQGNSPDLEVYNVIRKQSEADLAETRPDLKNISF 
RVCSGEATPDDMSCDYDNMAVNPSESGFVTLVSVESGFVTNDIYEFSPDQMGRSKESGWVENE 
IYGY 

Signal sequence: 

amino acids 1-21 

Transmembrane domain: 

amino acids 235-254 

N-glycosylation site. 

amino acids 117-121, 312-316 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 296-300 

Casein kinase II phosphorylation site. 

amino acids 28-32, 30-34, 83-87, 100-104, 214-218, 222-226, 
299-303, 306-310, 323-327 

N-myristoylation site. 

amino acids 18-24, 37-43, 76-82, 146-152 
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FIGURE 21 

AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGAGTGGGAACCCGGGTCCCCGCGCTTAGAGAACACGCGAT6ACCA 
CGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCTGGTCGTCTTGGGCTTCCTGGTGCTCC 
GCAGGCTGGACTGGAGCACCCTGGTCCCTCTGCGGCTCCGCCATCGACAGCTGGGGCTGCAGGCCAAGGGCTGGA 
ACTTCATGCTGGAGGATTCCACCTTCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGGGAGTACT 
GGAGGGACCGCCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTCCGTGGAACCTGCATG 
AGCCAGAAAGAGGCAAATTTGACTTCTCTGGGAACCTGGACCTGGAGGCCTTCGTCCTGATGGCCGCAGAGATCG 
GGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGATGGACCTCGGGGGCTTGCCCAGCTGGCTAC 
TCCAAGACCCTGGCATGAGGCTGAGGACAACTTACAAGGGCTTCACCGAAGCAGTGGACCTTTATTTTGACCACC 
TGATGTCCAGGGTGGTGCCACTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGAATGAATATG 
GTTCCTATAATAAAGACCCCGCATACATGCCCTACGTCAAGAAGGCACTGGAGGACCGTGGCATTGTGGAACTGC 
TCCTGACTTCAGACAACAAGGATGGGCTGAGCAAGGGGATTGTCCAGGGAGTCTTGGCCACCATCAACTTGCAGT 
CAACACACGAGCTGCAGCTACTGACCACCTTTCTCTTCAACGTCCAGGGGACTCAGCCCAAGATGGTGATGGAGT 
ACTGGACGGGGTGGTTTGACTCGTGGGGAGGCCCTCACAATATCTTGGATTCTTCTGAGGTTTTGAAAACCGTGT 
CTGCCATTGTGGACGCCGGCTCCTCCATCAACCTCTACATGTTCCACGGAGGCACCAACTTTGGCTTCATGAATG 
GAGCCATGCACTTCCATGACTACAAGTCAGATGTCACCAGCTATGACTATGATGCTGTGCTGACAGAAGCCGGCG 
ATTACACGGCCAAGTACATGAAGCTTCGAGACTTCTTCGGCTCCATCTCAGGCATCCCTCTCCCTCCCCCACCTG 
ACCXTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGTCTTGTACCTGTCTCTGTGGGACGCCCTCAAGTACC 
TGGGGGAGCCAATCAAGTCTGAAAAGCCCATCAACATGGAGAACCTGCCAGTCAATGGGGGAAATGGACAGTCCT 
TCGGGTACATTCTCTATGAGACCAGCATCACCTCGTCTGGCATCCTCAGTGGCCACGTGCATGATCGGGGGCAGG 
T GTTT GT GAACACAGT AT CCAT AG GAT TCT TGGACT ACAAGACAACGAAGATT GCT GT CC CCCT GATCCAGGGTT 
ACACCGTGCTGAGGATCT TGGTGGAGAATCGT GGGCGAGT CAACTATGGGGAGAATATTGATGACCAGCGCAAAG 
GCTTAATT GGAAAT CT CTATCTGAAT GAT T CACCC CT GAAAAACT T CAGAAT CT AT AGCCT GGAT ATGAAGAAGA 
GCTTCTTTCAGAGGTTCGGCCTGGACAAATGGNGTTCCCTCCCAGAAACACCCACATTACCTGCTTTCTTCTTGG 
GTAGCTTGTCCATCAGCTCCACGCCTTGTGACACCTTTCTGAAGCTGGAGGGCTGGGAGAAGGGGGTTGTATTCA 
TCAATGGCCAGAACCTTGGACGTTACTGGAACATTGGACCCCAGAAGACGCTTTACCTCCCAGGTCCCTGGTTGA 
GCAGCGGAATCAACCAGGTCATCGTTTTTGAGGAGACGATGGCGGGCCCTGCATTACAGTTCACGGAAACCCCCC 
ACCTGGGCAGGAACCAGTACATTAAGT6AGCGGTGGCACCCCCTCCTGCTGGTGCCAGTGGGAGACTGCCGCCTC 
CTCTTGACCTGAAGCCTGGTGGCTGCTGCCCCACCCCTCACTGCAAAAGCATCTCCTTAAGTAGCAACCTCAGGG 
ACTGGGGGCTACAGTCTGCCCCTGTCTCAGCTCAAAACCCTAAGCCTGCAGGGAAAGGTGGGATGGCTCTGGGCC 
TGGCTTTGTTGATGATGGCTTTCCTACAGCCCTGCTCTTGTGCCGAGGCTGTCGGGCTGTCTCTAGGGTGGGAGC 
AGCTAATCAGATCGCCCAGCCTTTGGCCCTCAGAAAAAGTGCTGAAACGTGCCCTTGCACCGGACGTCACAGCCC 
TGCGAGCATCTGCTGGACTCAGGCGTGCTCTTTGCTGGTTCCTGGGAGGCTTGGCCACATCCCTCATGGCCCCAT 
TTTATCCCCGAAATCCTGGGTGTGTCACCAGTGTAGAGGGTGGGGAAGGGGTGTCTCACCTGAGCTGACTTTGTT 
CTTCCTTCACAACCTTCTGAGCCTTCTTTGGGATTCTGGAAGGAACTCGGCGTGAGAAACATGTGACTTCCCCTT 
TCCCTTCCCACTCGCTGCTTCCCACAGGGTGACAGGCTGGGCTGGAGAAACAGAAATGCTCACCCTGCGTCTTCC 
CAAGTTAGCAGGTGTCTCTGGTGTTCAGTGAGGAGGACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCA 
CATCCAGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCC 
AGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGA 
GGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGG 
ACAGAAGGCCCAGCTCAGTGGCCCCCGCTCCCCACCCCCCACGCCCGAACAGCAGGGGCAGAGCAGCCCTCCTTC 
GAAGTGTGTCCAAGTCCGCATTTGAGCCTTGTTCTGGGGCCCAGCCCAACACCTGGCTTGGGCTCACTGTCCTGA 
GTTGCAGT AAAGCTATAACCT T GAAT CACAA 
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FIGURE 22 

MTTWSLRRRPARTLGLLLLWLGFLVLRRLDWSTLVPLRLRHRQLGLQAKGWNFMLEDSTFWI 
FGGSIHYFRVPREYWRDRLLKMKACGLNTLTTYVPWNLHEPERGKFDFSGNLDLEAFVLMAAE 
IGLWILRPGPYICSEMDLGGLPSWLLQDPGMRLRTTYKGFTEAVDLYFDHLMSRVVPLQYKR 
GGPIIAVQVENEYGSYNKDPAYMPYVKKALEDRGIVELLLTSDNKDGLSKGIVQGVLATINLQ 
STHELQLLTTFLFNVQGTQPKMVMEYWTGWFDSWGGPHNILDSSEVLKTVSAIVDAGSSINLY 
MFHGGTNFGFMNGAMHFHDYKSDVTSYDYDAVLTEAGDYTAKYMKLRDFFGSISGIPLPPPPD 
LLPKMPYEPLTPVLYLSLWDALKYLGEPIKSEKPINMENLPVNGGNGQSFGYILYETSITSSG 
ILSGHVHDRGQVFVNTVSIGFLDYKTTKIAVPLIQGYTVLRILVENRGRVNYGENIDDQRKGL 
IGNLYLNDSPLKNFRIYSLDMKKSFFQRFGLDKWXSLPETPTLPAFFLGSLSISSTPCDTFLK 
LEGWEKGVVFINGQNLGRYWNIGPQKTLYLPGPWLSSGINQVIVFEETMAGPALQFTETPHLG 
RNQYIK 

Signal sequence : 

amino acids 1-27 

Casein kinase II phosphorylation site, 

amino acids 141-118, 253-257, 340-344, 395-399, 540-544, 560-564 
N-myristoylation site. 

amino acids 146-152, 236-242, 240-246, 244-250, 287-293, 309-315, 
320-326, 366-372, 423-429, 425-431, 441-447, 503-509, 580-586 
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FIGURE 23 

CCCACGCGTCCGATCTTACCAACAAAACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGAGA 
AAAAG AG AGAGAG AG AAAC AAAAAAC C AAAG AGAGA G AAAAAATGAAT T CAT C T AAAT CAT C T 
GAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCTGGG 
ATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCATCTTT 
CAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCTACAAT 
TATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCAATCCAGCTGC 
TACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGCCATGGGG 
GCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGAAACCTAAA 
ATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAATGGGTGGAC 
GGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAACATAGCTACC 
CTGGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGGAATGATGTAACC 
TGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTGAACAAAGGAAAA 
TCTCTTTAAGAACAGAAGGCACAACTCAAATGTGTAAAGAAGGAAGAGCAAGAACATGGCCAC 
ACCCACCGCCCCACACGAGAAATTTGTGCGCTGAACTTCAAAGGACTTCATAAGTATTTGTTA 
CT C T G AT AC AAAT AAAAAT AAGT AGT T T T AAAT GT T AAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 24 

MNSSKSSETQCTERGCFSSQMFLWTVAGIPILFLSACFITRCWTFRIFQTCDEKKFQLPENF 
TELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGAHLWINSQEEQEF 
LSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDCATMRDSSNPR 
QNWNDVTCFLNYFRICEMVGINPLNKGKSL 

Signal sequence : 

amino acids 1-42 

N-glycosylation site. 

amino acids 2-6, 62-66, 107-111 

Casein kinase II phosphorylation site. 

amino acids 51-55, 120-124, 163-167, 175-179, 181-185 

N-myristoylation site. 

amino acids 15-21, 74-80, 155-161 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 27-38 
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FIGURE 25 

GGGGACGCGGAGCTGAGAGGCTCCGGGCTAGCTAGGTGTAGGGGTGGACGGGTCCCAGGACCC 
TGGTGAGGGTTCTCTACTTGGCCTTCGGTGGGGGTCAAGACGCAGGCACCTACGCCAAAGGGG 
AGCAAAGCCGGGCTCGGCCCGAGGCCCCCAGGACCTCCATCTCCCAATGTTGGAGGAATCCGA 
CACGTGACGGTCTGTCCGCCGTCTCAGACTAGAGGAGCGCTGTAAACGCCATGGCTCCCAAGA 
AGCTGTCCTGCCTTCGTTCCCTGCTGCTGCCGCTCAGCCTGACGCTACTGCTGCCCCAGGCAG 
ACACTCGGTCGTTCGTAGTGGATAGGGGTCATGACCGGTTTCTCCTAGACGGGGCCCCGTTCC 
GCTATGTGTCTGGCAGCCTGCACTACTTTCGGGTACCGCGGGTGCTTTGGGCCGACCGGCTTT 
TGAAGATGCGATGGAGCGGCCTCAACGCCATACAGTTTTATGTGCCCTGGAACTACCACGAGC 
CACAGCCTGGGGTCTATAACTTTAATGGCAGCCGGGACCTCATTGCCTTTCTGAATGAGGCAG 
CTCTAGCGAACCTGTTGGTCATACTGAGACCAGGACCTTACATCTGTGCAGAGTGGGAGATGG 
GGGGTCTCCCATCCTGGTTGCTTCGAAAACCTGAAATTCATCTAAGAACCTCAGATCCAGACT 
TCCTTGCCGCAGTGGACTCCTGGTTCAAGGTCTTGCTGCCCAAGATATATCCATGGCTTTATC 
ACAATGGGGGCAACATCATTAGCATTCAGGTGGAGAATGAATATGGTAGCTACAGAGCCTGTG 
ACTTCAGCTACATGAGGCACTTGGCTGGGCTCTTCCGTGCACTGCTAGGAGAAAAGATCTTGC 
TCTTCACCACAGATGGGCCTGAAGGACTCAAGTGTGGCTCCCTCCGGGGACTCTATACCACTG 
TAGATTTTGGCCCAGCTGACAACATGACCAAAATCTTTACCCTGCTTCGGAAGTATGAACCCC 
ATGGGCCATTGGTAAACTCTGAGTACTACACAGGCTGGCTGGATTACTGGGGCCAGAATCACT 
CCACACGGTCTGTGTCAGCTGTAACCAAAGGACTAGAGAACATGCTCAAGTTGGGAGCCAGTG 
TGAACATGTACATGTTCCATGGAGGTACCAACTTTGGATATTGGAATGGTGCCGATAAGAAGG 
GACGCTTCCTTCCGATTACTACCAGCTATGACTATGATGCACCTATATCTGAAGCAGGGGACC 
CCACACCTAAGCTTTTTGCTCTTCGAGATGTCATCAGCAAGTTCCAGGAAGTTCCTTTGGGAC 
CTTTACCTCCCCCGAGCCCCAAGATGATGCTTGGACCTGTGACTCTGCACCTGGTTGGGCATT 
TACTGGCTTTCCTAGACTTGCTTTGCCCCCGTGGGCCCATTCATTCAATCTTGCCAATGACCT 
TTGAGGCTGTCAAGCAGGACCATGGCTTCATGTTGTACCGAACCTATATGACCCATACCATTT 
TTGAGCCAACACCATTCTGGGTGCCAAATAATGGAGTCCATGACCGTGCCTATGTGATGGTGG 
ATGGGGTGTTCCAGGGTGTTGTGGAGCGAAATATGAGAGACAAACTATTTTTGACGGGGAAAC 
TGGGGTCCAAACTGGATATCTTGGTGGAGAACATGGGGAGGCTCAGCTTTGGGTCTAACAGCA 
GTGACTTCAAGGGCCTGTTGAAGCCACCAATTCTGGGGCAAACAATCCTTACCCAGTGGATGA 
TGTTCCCTCTGAAAATTGATAACCTTGTGAAGTGGTGGTTTCCCCTCCAGTTGCCAAAATGGC 
CATATCCTCAAGCTCCTTCTGGCCCCACATTCTACTCCAAAACATTTCCAATTTTAGGCTCAG 
TTGGGGACACATTTCTATATCTACCTGGATGGACCAAGGGCCAAGTCTGGATCAATGGGTTTA 
ACTTGGGCCGGTACTGGACAAAGCAGGGGCCACAACAGACCCTCTACGTGCCAAGATTCCTGC 
TGTTTCCTAGGGGAGCCCTCAACAAAATTACATTGCTGGAACTAGAAGATGTACCTCTCCAGC 
CCCAAGTCCAATTTTTGGATAAGCCTATCCTCAATAGCACTAGTACTTTGCACAGGACACATA 
TCAATTCCCTTTCAGCTGATACACTGAGTGCCTCTGAACCAATGGAGTTAAGTGGGCACTGAA 
AGGTAGGCCGGGCATGGTGGCTCATGCCTGTAATCCCAGCACTTTGGGAGGCTGAGACGGGTG 
GATTACCTGAGGTCAGGACTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCCACTA 
AAAATACAAAAATTAGCCGGGCGTGATGGTGGGCACCTCTAATCCCAGCTACTTGGGAGGCTG 
AGGGCAGGAGAATTGCTTGAATCCAGGAGGCAGAGGTTGCAGTGAGTGGAGGTTGTACCACTG 
CACTCCAGCCTGGCTGACAGTGAGACACTCCATCTCAAAAAAAAAAAA 
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FIGURE 26 

MAPKKLSCLRSLLLPLSLTLLLPQADTRSFWDRGHDRFLLDGAPFRYVSGSLHYFRVPRVLW 
ADRLLKMRWSGLNAIQFYVPWNYHEPQPGVYNFNGSRDLIAFLNEAALANLLVILRPGPYICA 
EWEMGGLPSWLLRKPEIHLRTSDPDFLAAVDSWFKVLLPKIYPWLYHNGGNIISIQVENEYGS 
YRACDFSYMRHLAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGPADNMTKIFTLLR 
KYEPHGPLVNSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLKLGASVNMYMFHGGTNFGYWNG 
ADKKGRFLPITTSYDYDAPISEAGDPTPKLFALRDVISKFQEVPLGPLPPPSPKMMLGPVTLH 
LVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYRTYMTHTIFEPTPFWVPNNGVHDRA 
YVMVDGVFQGWERNMRDKLFLTGKLGSKLDILVENMGRLSFGSNSSDFKGLLKPPILGQTIL 
TQWMMFPLKIDNLVKWWFPLQLPKWPYPQAPSGPTFYSKTFPILGSVGDTFLYLPGWTKGQVW 
INGFNLGRYWTKQGPQQTLYVPRFLLFPRGALNKITLLELEDVPLQPQVQFLDKPILNSTSTL 
HRTHINSLSADTLSASEPMELSGH 

Signal sequence : 

amino acids 1-27 

N-glycosylation site . 

amino acids 97-101, 243-247, 276-280, 486-490, 625-629 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 4-8 

Casein kinase II phosphorylation site. 

amino acids 148-152, 234-238, 327-331, 423-427, 469-473, 550-554, 
603-607, 644-648 

Tyrosine kinase phosphorylation site. 

.amino acids 191-198 

N-myristoylation site. 

amino acids 131-137, 176-182, 188-194, 203-209, 223-229, 227-233, 
231-237, 274-280, 296-300, 307-313, 447-453, 484-490 
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FIGURE 27 

GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTGG 

GGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAGMGGGCCTGTTGCTCCTGGTCCCATT 

GCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTACTACTCCAACAGCGC 

CAACGACCAGAACCTAGGCAACGGTCATGGCAAAGACCTCCTTAATGGAGTGAAGCTGGTGGT 

GGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCTGCCGCTA 

CCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCTGTCGGA 

GAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCTTTGGGGA 

CTACCAAGGCCGCGTGCACCTGCGGCAGGACAAAGAGCATGACGTCTCGCTGGAGATCCAGGA 

TCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGAGGATGAAAG 

CGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTTACCAGTCCCCCAACGGGCGCTA 

CCAGTTCAACTTCCACGAGGGCCAGCAGGTCTGTGCAGAGCAGGCTGCGGTGGTGGCCTCCTT 

TGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGGCTGGCTGCAGGA 

TGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCCCAGGCCTGGCACC 

TGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGATGTATTCTGCTTCGC 

TACTGCCCTCAAGGGGCGGGTGTACTACCTGGAGCACCCTGAGAAGCTGACGCTGACAGAGGC 

AAGGGAGGCCTGCCAGGAAGATGATGCCACGATCGCCAAGGTGGGACAGCTCTTTGCCGCCTG 

GAAGTTCCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGATGGCAGCGTCCGCTACCC 

TGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGTCCGAAGCTTTGGCTTCCC 

CGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGCACTAGGACCTGGGGCCCTC 

CCCTGCCGCATTCCCTCACTGGCTGTGTATTTATTGAGTGGTTCGTTTTCCCTTGTGGGTTGG 

AGCCATTTTAACTGTTTTTATACTTCTCAATTTAAATTTTCTTTAAACATTTTTTTACTATTT 

TTTGTAAAGCAAACAGAACCCAATGCCTCCCTTTGCTCCTGGATGCCCCACTCCAGGAATCAT 

GCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTGGAGGGTTCCCCGCCATCCAGGCT 

GGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGCGGTGGCCTGTCTAGAATGCCGCCG 

GGAGTCCGGGCATGGTGGGCACAGTTCTCCCTGCCCCTCAGCCTGGGGGAAGAAGAGGGCCTC 

GGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCCCACCTCTACTTCTCTGTGAAGCCGCT 

GACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAAGCCAGTTCTAGGCTTCCAGGCGAAATC 

TGAGGGAAGGAAGAAACTCCCCTCCCCGTTCCCCTTCCCCTCTCGGTTCCAAAGAATCTGTTT 

TGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGGGGAGGGGCCCTCAGGTGTGTGTACTTTGG 

ACAATAAATGGTGCTATGACTGCCTTCCGCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 28 

MGLLLLVPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLWETPEETLFTYQG 
ASVILPCRYRYEPALVSPRRVRVKWWKLSENGAPEKDVLVAIGLRHRSFGDYQGRVHLRQDKE 
HDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFNFHEGQQVCA 
EQAAWAS FEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGLAPGVRSYGPRHRRL 
HRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLFAAWKFHGLDRCDAGW 
LADGSVRYPWHPHPNCGPPEPGVRSFGFPDPQSRLYGVYCYRQH 

Signal sequence : 

amino acids 1-17 

Casein kinase II phosphorylation site. 

amino acids 29-33, 53-57, 111-115, 278-282 

Tyrosine kinase phosphorylation site. 

amino acids 137-145 

N-myristoylation site . 

aminoacids 36-42, 184-190, 208-214, 237-243, 297-303, 
307-313 
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FIGURE 29 

GCAAGCGGCGAAATGGCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTTG 
CTTTGGGGTGCTCCCTGGACGCACGGGCGGCGGAGCAACGTTCGCGTCATCACGGACGAGAAC 
TGGAGAGAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTGCTTGT 
CAAAATCTTCAACCGGAATGGGAAAGTTTTGCTGAATGGGGAGAAGATCTTGAGGTTAATATT 
GCGAAAGTAGATGTCACAGAGCAGCCAGGACTGAGTGGACGGTTTATCATAACTGCTCTTCCT 
ACTATTTATCATTGTAAAGATGGTGAATTTAGGCGCTATCAGGGTCCAAGGACTAAGAAGGAC 
TTCATAAACTTTATAAGTGATAAAGAGTGGAAGAGTATTGAGCCCGTTTCATCATGGTTTGGT 
CCAGGTTCTGTTCTGATGAGTAGTATGTCAGCACTCTTTCAGCTATCTATGTGGATCAGGACG 
TGCCATAACTACTTTATTGAAGACCTTGGATTGCCAGTGTGGGGATCATATACTGTTTTTGCT 
TTAGCAACTCTGTTTTCCGGACTGTTATTAGGACTCTGTATGATATTTGTGGCAGATTGCCTT 
TGTCCTTCAAAAAGGCGCAGACCACAGCCATACCCATACCCTTCAAAAAAATTATTATCAGAA 
TCTGCACAACCTTTGAAAAAAGTGGAGGAGGAACAAGAGGCGGATGAAGAAGATGTTTCAGAA 
GAAGAAGCTGAAAGTAAAGAAGGAACAAACAAAGACTTTCCACAGAATGCCATAAGACAACGC 
TCTCTGGGTCCATCATTGGCCACAGATAAATCC TAG TTAAATTTTATAGTTATCTTAATATTA 
TGATTTTGATAAAAACAGAAGATTGATCATTTTGTTTGGTTTGAAGTGAACTGTGACTTTTTT 
GAATATTGCAGGGTTCAGTCTAGATTGTCATTAAATTGAAGAGTCTACATTCAGAACATAAAA 
GCACTAGGTATACAAGTTTGAAATATGATTTAAGCACAGTATGATGGTTTAAATAGTTCTCTA 
ATTTTTGAAAAATCGTGCCAAGCAATAAGATTTATGTATATTTGTTTAATAATAACCTATTTC 
AAGTCTGAGTTTTGAAAATTTACATTTCCCAAGTATTGCATTATTGAGGTATTTAAGAAGATT 
ATTTTAGAGAAAAATATTTCTCATTTGATATAATTTTTCTCTGTTTCACTGTGTGAAAAAAAG 
AAGATATTTCCCATAAATGGGAAGTTTGCCCATTGTCTCAAGAAATGTGTATTTCAGTGACAA 
TTTCGTGGTCTTTTTAGAGGTATATTCCAAAATTTCCTTGTATTTTTAGGTTATGCAACTAAT 
AAA2\ACTACCTTACATTAATTAATTACAGTTTTCTACACATGGTAATACAGGATATGCTACTG 
ATTTAGGAAGTTTTTAAGTTCATGGTATTCTCTTGATTCCAACAAAGTTTGATTTTCTCTTGT 
ATTTTTCTTACTTACTATGGGTTACATTTTTTATTTTTCAAATTGGATGATAATTTCTTGGAA 
ACATTTTTTATGTTTTAGTAAACAGTATTTTTTTGTTGTTTCAAACTGAAGTTTACTGAGAGA 
TCCATCAAATTGAACAATCTGTTGTAATTTAAAATTTTGGCCACTTTTTTCAGATTTTACATC 
ATTCTTGCTGAACTTCAACTTGAAATTGTTTTTTTTTTCTTTTTGGATGTGAAGGTGAACATT 
CCTGATTTTTGTCTGATGTGAAAAAGCCTTGGTATTTTACATTTTGAAAATTCAAAGAAGCTT 
AATATAAAAGTTTGCATTCTACTCAGGAAAAAGCATCTTCTTGTATATGTCTTAAATGTATTT 
TTGTCCTCATATACAGAAAGTTCTTAATTGATTTTACAGTCTGTAATGCTTGATGTTTTAAAA 
TAATAACATTTTTATATTTTTTAAAAGACAAACTTCATATTATCCTGTGTTCTTTCCTGACTG 
GTAATATTGTGTGGGATTTCACAGGTAAAAGTCAGTAGGATGGAACATTTTAGTGTATTTTTA 
CTCCTTAAAGAGCTAGAATACATAGTTTTCACCTTAAAAGAAGGGGGAAAATCATAAATACAA 
TGAATCAACTGACCATTACGTAGTAGACAATTTCTGTAATGTCCCCTTCTTTCTAGGCTCTGT 
TGCTGTGTGAATCCATTAGATTTACAGTATCGTAATATACAAGTTTTCTTTAAAGCCCTCTCC 
TTTAGAATTTAAAATATTGTACCATTAAAGAGTTTGGATGTGTAACTTGTGATGCCTTAGAAA 
AATATCCTAAGCACAAAATAAACCTTTCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAA 
AAA 
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FIGURE 30 

MAPSGSLAVPLAVLVLLLWGAPWTHGRRSNVRVITDENWRELLEGDWMIEFYAPWCPACQNLQ 
PEWESFAEWGEDLEVNIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTKKDFINF 
I S DKE WKS IEPVSSWFGPGS VLMS SM S AL FQL S MW I RT CHN Y F I E DL GL P VWG S YT VFAL ATL 
FSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKKLLSESAQPLKKVEEEQEADEEDVSEEEAE 
SKEGTNKDFPQNAIRQRSLGPSLATDKS 

Signal sequence: 

amino acids 1-26 

Transmembrane domain: 

amino acids 182-201 

Casein kinase II phosphorylation site. 

amino acids 68-72, 119-123, 128-132, 247-251, 257-261 

Tyrosine kinase phosphorylation site. 

amino acids 107-115 

N-myristoylation site. 

amino acids 20-26, 192-198 

Amidation site. 

amino acids 2 5-2 9 
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FIGURE 31 

AGATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGGC 
TCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGGAAAC 
TGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGACTTTGACT 
GGAGAGAAGTGGAGATCCTGATGTTTCTCfiGTGCCATTGTGATGATGAAGAACCGCAGATCCA 
TCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCCAACACAATTCTTT 
TCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGCATAGTGTTCCTGATGA 
CGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTACTTCAATGATAAAACCATTG 
ATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAGTTCTTTGCCAATTGGTCTA 
ATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTCTCCCTTAAATACAACTGTACAGGGC 
TAAATTTTGGGAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGGTACAAAGTGAGCA 
CATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTGTTCCAAGGTGGCAAGGAGGCAATGC 
GGCGGCCACAGATTGACAAGAAAGGACGGGCTGTCTCATGGACCTTCTCTGAGGAGAATGTGA 
TCCGAGAATTTAACTTAAATGAGCTATACCAGCGGGCCAAGAAACTATCAAAGGCTGGAGACA 
ATATCCCTGAGGAGCAGCCTGTGGCTTCAACCCCCACCACAGTGTCAGATGGGGAAAACAAGA 
AGGATAAATAAGATCCTCACTTTGGCAGTGCTTCCTCTCCTGTCAATTCCAGGCTCTTTCCAT 
AACCACAAGCCTGAGGCTGCAGCCTTTNATTNATGTTTTCCCTTTGGCTGNGACTGGNTGGGG 
CAGCATGCAGCTTCTGATTTTAAAGAGGCATCTAGGGAATTGTCAGGCACCCTACAGGAAGGC 
CTGCCATGCTGTGGCCAACTGTTTCACTGGAGCAAGAAAGAGATCTCATAGGACGGAGGGGGA. 
AATGGTTTCCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATCAGCTATTCAGACATCTCCA 
TGGTTTCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAGTTGACCTGCACAGCTTGGTT 
AGACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAGAACGCTAAGAATTTTCCCCCAAG 
GACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTCTTCATTAAAAGTATAAGCCTAA 
CTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAGTTTTTATCATTGAAGACAATATT 
GAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAATAGAGGCTTGAGACTTTCCTTTGT 
GTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCACTAACCCTCTGACATACTCCCCACAC 
CCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATTTCCTTTTG 
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FIGURE 32 

MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSAAFLLVRKLPPLCHGLPTQREDGNPCDFDW 
REVEILMFLSAIVMMKNRRSITVEQHIGNIFMFSKVANTILFFRLDIRMGLLYITLCIVFLMT 
CKPPLYMGPEYIKYFNDKTIDEELERDKRVTWIVEFFANWSNDCQSFAPIYADLSLKYNCTGL 
NFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGRAVSWTFSEENVI 
REFNLNELYQRAKKLSKAGDNIPEEQPVASTPTTVSDGENKKDK 

Signal sequence : 

amino acids 1-48 

Transmembrane domain: 

amino acids 111-125 

N-glycosylation site. 

amino acids 165-169, 185-189 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 154-158, 265-269 

Casein kinase II phosphorylation site. 

amino, acids 51-55, 145-149, 245-249, 286-290, 288-292 

N-myristoylation site . 

amino acids 188-194, 225-231 

Myb DNA-binding domain repeat signature 1. 

amino acids 244-253 
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FIGURE 33 

CGGACGCGTGGGGTGCCCGACM6GCGAGTGTAGTGCTGCCGAGCGGATCCCAGTGTGCGGCG 
GCAGCGGCGGCGGCGGCGCCTCCCGGGCTCCGGCTTCTGCTGTTGCTCrTCTCCGCCGCGGCA 
CTGATCCCCACAGGTGATGGGCAGAATCTGTTTACGAAAGACGTGACAGTGATCGAGGGAGAG 
GTTGCGACCATCAGTTGCCAAGTCAATAAGAGTGACGACTCTGTGATTCAGCTACTGAATCCC 
AACAGGCAGACCATTTATTTCAGGGACTTCAGGCCTTTGAAGGACAGCAGGTTTCAGTTGCTG 
AATTTTTCTAGCAGTGAACTCAAAGTATCATTGACAAACGTCTCAATTTCTGATGAAGGAAGA 
TACTTTTGCCAGCTCTATACCGATCCCCCACAGGAAAGTTACACCACCATCACAGTCCTGGTC 
CCACCACGTAATCTGATGATCGATATCCAGAAAGACACTGCGGTGGAAGGTGAGGAGATTGAA 
GTCAACTGCACTGCTATGGCCAGCAAGCCAGCCACGACTATCAGGTGGTTCAAAGGGAACACA 
GAGCTAAAAGGCAAATCGGAGGTGGAAGAGTGGTCAGACATGTACACTGTGACCAGTCAGCTG 
ATGCTGAAGGTGCACAAGGAGGACGATGGGGTCCCAGTGATCTGCCAGGTGGAGCACCCTGCG 
GTCACTGGAAACCTGCAGACCCAGCGGTATCTAGAAGTACAGTATAAGCCTCAAGTGCACATT 
CAGATGACTTATCCTCTACAAGGCTTAACCCGGGAAGGGGACGCGCTTGAGTTAACATGTGAA 
GCCATCGGGAAGCCCCAGCCTGTGATGGTAACTTGGGTGAGAGTCGATGATGAAATGCCTCAA 
CACGCCGTACTGTCTGGGCCCAACCTGTTCATCAATAACCTAAACAAAACAGATAATGGTACA 
TACCGCTGTGAAGCTTCAAACATAGTGGGGAAAGCTCACTCGGATTATATGCTGTATGTATAC 
GATCCCCCCACAACTATCCCTCCTCCCACAACAACCACCACCACCACCACCACCACCACCACC 
ACCATCCTTACCATCATCACAGATTCCCGAGCAGGTGAAGAAGGCTCGATCAGGGCAGTGGAT 
CATGCCGTGATCGGTGGCGTCGTGGCGGTGGTGGTGTTCGCCATGCTGTGCTTGCTCATCATT 
CTGGGGCGCTATTTTGCCAGACATAAAGGTACATACTTCACTCATGAAGCCAAAGGAGCCGAT 
GACGCAGCAGACGCAGACACAGCTATAATCAATGCAGAAGGAGGACAGAACAACTCCGAAGAA 
AAGAAAGAGTACTTCATCTA6ATCAGCCTTTTTGTTTCAATGAGGTGTCCAACTGGCCCTATT 
TAGATGATAAAGAGACAGTGATATTGG 
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FIGURE 34 

</usr/seqdb2/sst/DNA/Dnaseqs • min/ss . DNA39518 
<subunit 1 of 1, 440 aa, 1 stop 
<MW: 48240, pi: 4.93, NX(S/T): 7 

MASWLPSGSQCAAAAAAAAPPGLRLLLLLFSAAALIPTGDGQNLFTKDVTVIEGEVATISCQ 
VNKSDDSVIQLLNPNRQTIYFRDFRPLKDSRFQLLNFSSSELKVSLTNVSISDEGRYFCQLYT 
DPPQESYTTITVLVPPRNLMIDIQKDTAVEGEEIEVNCTAMASKPATTIRWFKGNTELKGKSE 
VEEWSDMYTVTSQLMLKVHKEDDGVPVICQVEHPAVTGNLQTQRYLEVQYKPQVHIQMTYPLQ 
GLTREGDALELTCEAIGKPQPVMVTWVRVDDEMPQHAVLSGPNLFINNLNKTDNGTYRCEASN 
IVGKAHSDYMLYVYDPPTTIPPPTTTTTTTTTTTTTILTIITDSRAGEEGSIRAVDHAVIGGV 
VAVWFAMLCLLIILGRYFARHKGTYFTHEAKGADDAADADTAIINAEGGQNNSEEKKEYFI 

Signal sequence . 

amino acids 1-36 

Transmembrane domain. 

amino acids 372-393 

N-glycosylation sites. 

amino acids 65-69; 99-103, 111-115, 163-167, 302-306, 306-310, 
430-434 

Tyrosine kinase phosphorylation sites. 

amino acids 233-240, 319-328 

N-myristoylation sites. 

amino acids 9-15, 227-233, 307-313, 365-371, 376-382, 402-408, 
411-417, 427-433, 428-432 
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FIGURE 35 

GGTTGCCACAGCTGGTTTAGGGCCCCGACCACTGGGGCCCCTTGTCAGGAGGAGACAGCCTCCCGGCCCGGGGAG 
GACAAGTCGCTGCCACCTTTGGCTGCCGACGTGATTCCCTGGGACGGTCCGTTTCCTGCCGTCAGCTGCCGGCCG 
AGTTGGGTCTCCGTGTTTCAGGCCGGCTCCCCCTTCCTGGTCTCCCTTCTCCCGCTGGGCCGGTTTATCGGGAGG 
AGATTGTCTTCCAGGGCTAGCAATTGGACTTTTGATGATGTTTGACCCAGCGGCAGGAATAGCAGGCAACGTGAT 
TTCAAAGCTGGGCTCAGCCTCTGTTTCTTCTCTCGTGTAATCGCAAAACCCATTTTGGAGCAGGAATTCCAATCA 
TGTCTGTGATGGTGGTGAGAAAGAAGGTGACACGGAAATGGGAGAAACTCCCAGGCAGGAACACCTTTTGCTGTG 
ATGGCCGCGTCATGATGGCCCGGCAAAAGGGCATTTTCTACCTGACCCTTTTCCTCATCCTGGGGACATGTACAC 
TCTTCTTCGCCTTTGAGTGCCGCTACCTGGCTGTTCAGCTGTCTCCTGCCATCCCTGTATTTGCTGCCATGCTCT 
TCCTTTTCTCCATGGCTACACTGTTGAGGACCAGCTTCAGTGACCCTGGAGTGATTCCTCGGGCGCTACCAGATG 
AAGCAGCTTTCATAGAAATGGAGATAGAAGCTACCAATGGTGCGGTGCCCCAGGGCCAGCGACCACCGCCTCGTA 
TCAAGAATTTCCAGATAAACAACCAGATTGTGAAACTGAAATACTGTTACACATGCAAGATCTTCCGGCCTCCCC 
GGGCCTCCCATTGCAGCATCTGTGACAACTGTGTGGAGCGCTTCGACCATCACTGCCCCTGGGTGGGGAATTGTG 
TTGGAAAGAGGAACTACCGCTACTTCTACCTCTTCATCCTTTCTCTCTCCCTCCTCACAATCTATGTCTTCGCCT 
TCAACATCGTCTATGTGGCCCTCAAATCTTTGAAAATTGGCTTCTTGGAGACATTGAAAGAAACTCCTGGAACTG 
TTCTAGAAGTCCTCATTTGCTTCTTTACACTCTGGTCCGTCGTGGGACTGACTGGATTTCATACTTTCCTCGTGG 
CT CTCAACCAGACAACCAATGAAGACATCAAAGGAT CAT GGACAGG GAAGAAT C GCGT CCAG AAT CCCTACAGCC 
ATGGCAATATTGTGAAGAACTGCTGTGAAGTGCTGTGTGGCCCCTTGCCCCCCAGTGTGCTGGATCGAAGGGGTA 
TTTTGCCACTGGAGGAAAGTGGAAGTCGACCTCCCAGTACTCAAGAGACCAGTAGCAGCCTCTTGCCACAGAGCC 
CAGCC CCCACAGAACAC CT GAACTC AAAT GAGATGCCGGAGGACAG CAGCACT CCCGAAGAGAT GCCACCTC CAG 
AGCCCCCAGAGCCACCACAG GAGGCAGCT GAAGCT GAGAAGTAGC CT AT CT AT GGAAGAGACTTT T GT TT GT GT T 
TAATTAGGGCTATGAGAGATTTCAGGTGAGAAGT TAAACCT GAGACAGAGAGCAAGTAAGCT GTCCCTTTTAACT 
GTTTTTCTTTGGTCTTTAGTCACCCAGTTGCACACTGGCATTTTCTTGCTGCAAGCTTTTTTAAATTTCTGAACT 
CAAGGCAGTGGCAGAAGATGTCAGTCACCTCTGATAACTGGAAAAATGGGTCTCTTGGGCCCTGGCACTGGTTCT 
CCATGGCCTCAGCCACAGGGTCCCCTTGGACCCCCTCTCTTCCCTCCAGATCCCAGCCCTCCTGCTTGGGGTCAC 
TGGTCTCATTCTGGGGCTAAAAGTTTTTGAGACTGGCTCAAATCCTCCCAAGCTGCTGCACGTGCTGAGTCCAGA 
GGCAGTCACAGAGACCTCTGGCCAGGGGATCCTAACTGGGTTCTTGGGGTCTTCAGGACTGAAGAGGAGGGAGAG 
TGGGGTCAGAAGATTCTCCTGGCCACCAAGTGCCAGCATTGCCCACAAATCCTTTTAGGAATGGGACAGGTACCT 
TCCACTTGTTGTANNNNNNNNNNNNNNNNNNNNNNNNNNNTTGTTTTTCCTTTTGACTCCTGCTCCCATTAGGAG 
CAGGAATGGCAGTAATAAAAGTCTGCACTTTGGTCATTTCTTTTCCTCAGAGGAAGCCCGAGTGCTCACTTAAAC 
ACT AT C C CCT CAG ACTC C CTGT GTGAGGC CT GCAGAGGCCCT GAAT GC ACAAAT GGGAAACCAAGGCACAGAGAG 
GCTCTCCTCTCCTCTCCTCTCCCCCGATGTACCCTCAAAAAAAAAAAAATGCTAACCAGTTCTTCCATTAAGCCT 
CGGCTGAGTGAGGGAAAGCCCAGCACTGCTGCCCTCTCGGGTAACTCACCCTAAGGCCTCGGCCCACCTCTGGCT 
ATGGTAACCACACTGGGGGCTTCCTCCAAGCCCCGCTCTTCCAGCACTTCCACCGGCAGAGTCCCAGAGCCACTT 
CACCCTGGGGGTGGGCTGTGGCCCCCAGTCAGCTCTGCTCAGGACCTGCTCTATTTCAGGGAAGAAGATTTATGT 
ATTATATGTGGCTATATTTCCTAGAGCACCTGTGTTTTCCTCTTTCTAAGCCAGGGTCCTGTCTGGATGACTTAT 
GCGGTGGGGGAGTGTAAACCGGAACTTTTCATCTATTTGAAGGCGATTAAACTGTGTCTAATGCA 
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FIGURE 36 

MSVMWRKKVTRKWEKLPGRNTFCCDGRVMMARQKGIFYLTLFLILGTCTLFFAFECRYLAVQ 
LSPAIPVFAAMLFLFSMATLLRTSFSDPGVIPRALPDEAAFIEMEIEATNGAVPQGQRPPPRI 
KNFQINNQIVKLKYCYTCKIFRPPRASHCSICDNCVERFDHHCPWVGNCVGKRNYRYFYLFIL 
SLSLLTIYVFAFNIVYVALKSLKIGFLETLKETPGTVLEVLICFFTLWSWGLTGFHTFLVAL 
NQTTNEDIKGSWTGKNRVQNPYSHGNIVKNCCEVLCGPLPPSVLDRRGILPLEESGSRPPSTO 
ETSSSLLPQSPAPTEHLNSNEMPEDSSTPEEMPPPEPPEPPQEAAEAEK 

Putative transmembrane domains: 

amino acids 36-55 (type II TM) , 65-84, 188-208, 229-245 
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FIGURE 37 

GGCGGAGCAGCCCTAGCCGCCACCGTCGCTCTCGCAGCTCTCGTCGCCACTGCCACCGCCGCCGCCGTCACTGCG 
TCCTGGCTCCGGCTCCCGCGCCCTCCCGGCCGGCCATGCAGCCCCGCCGCGCCCAGGCGCCCGGTGCGCAGCTGC 
TGCCCGCGCTGGCCCTGCTGCTGCTGCTGCTCGGAGCGGGGCCCCGAGGCAGCTCCCTGGCCAACCCGGTGCCCG 
CCGCGCCCTTGTCTGCGCCCGGGCCGTGCGCCGCGCAGCCCTGCCGGAATGGGGGTGTGTGCACCTCGCGCCCTG 
AGCCGGACCCGCAGCACCCGGCCCCCGCCGGCGAGCCTGGCTACAGCTGCACCTGCCCCGCCGGGATCTCCGGCG 
CCAACTGCCAGCTTGTTGCAGATCCTTGTGCCAGCAACCCTTGTCACCATGGCAACTGCAGCAGCAGCAGCAGCA 
GCAGCAGCGATGGCTACCTCTGCATTTGCAATGAAGGCTATGAAGGTCCCAACTGTGAACAGGCACTTC'CCAGTC 
TCCCAGCCACTGGCTGGACCGAATCCATGGCACCCCGACAGCTTCAGCCTGTTCCTGCTACTCAGGAGCCTGACA 
AAATCCTGCCTCGCTCTCAGGCAACGGTGACACTGCCTACCTGGCAGCCGAAAACAGGGCAGAAAGTTGTAGAAA 
TGAAATGGGATCAAGTGGAGGTGATCCCAGATATTGCCTGTGGGAATGCCAGTTCTAACAGCTCTGCGGGTGGCC 
GCCTGGTATCCTTTGAAGTGCCACAGAACACCTCAGTCAAGATTCGGCAAGATGCCACTGCCTCACTGATTTTGC 
TCTGGAAGGTCACGGCCACAGGATTCCAACAGTGCTCCCTCATAGATGGACGAAGTGTGACCCCCCTTCAGGCTT 
CAGGGGGACTGGTCCTCCTGGAGGAGATGCTCGCCTTGGGGAATAATCACTTTATTGGTTTTGTGAATGATTCTG 
TGACTAAGTCTATTGTGGCTTTGCGCTTAACTCTGGTGGTGAAGGTCAGCACCTGTGTGCCGGGGGAGAGTCACG 
CAAATGACTTGGAGTGTTCAGGAAAAGGAAAATGCACCACGAAGCCGTCAGAGGCAACTTTTTCCTGTACCTGTG 
AGGAGCAGTACGTGGGTACTTTCTGTGAAGAATACGATGCTTGCCAGAGGAAACCTTGCCAAAACAACGCGAGCT 
GTATTGATGCAAATGAAAAGCAAGATGGGAGCAATTTCACCTGTGTTTGCCTTCCTGGTTATACTGGAGAGCTTT 
GCCAGTCCAAGATTGATTACTGCATCCTAGACCCATGCAGAAATGGAGCAACATGCATTTCCAGTCTCAGTGGAT 
TCACCTGCCAGTGTCCAGAAGGATACTTCGGATCTGCTTGTGAAGAAAAGGTGGACCCCTGCGqCTCGTCTCCGT 
GCCAGAACAACGGCACCTGCTATGTGGACGGGGTACACTTTACCTGCAACTGCAGCCCGGGCTTCACAGGGCCGA 
CCTGTGCCCAGCTTATTGACTTCTGTGCCCTCAGCCCCTGTGCTCATGGCACGTGCCGCAGCGTGGGCACCAGCT 
ACAAATGCCTCTGTGATCCAGGTTACCATGGCCTCTACTGTGAGGAGGAATATAATGAGTGCCTCTCCGCTCCAT 
GCCTGAATGCAGCCACCTGCAGGGACCTCGTTAATGGCTATGAGTGTGTGTGCCTGGCAGAATACAAAGGAACAC 
ACTGTGAATTGTACAAGGATCCCTGCGCTAACGTCAGCTGTCTGAACGGAGCCACCTGTGACAGCGACGGCCTGA 
ATGGCACGTGCATCTGTGCACCCGGGTTTACAGGTGAAGAGTGCGACATTGACATAAATGAATGTGACAGTAACC 
CCTGCCACCATGGTGGGAGCTGCCTGGACCAGCCCAATGGTTATAACTGCCACTGCCCGCATGGTTGGGTGGGAG 
CAAACTGTGAGATCCACCTCCAATGGAAGTCCGGGCACATGGCGGAGAGCCTCACCAACATGCCACGGCACTCCC 
TCTACATCATCATTGGAGCCCTCTGCGTGGCCTTCATCCTTATGCTGATCATCCTGATCGTGGGGATTTGCCGCA 
TCAGCCGCATTGAATACCAGGGTTCTTCCAGGCCAGCCTATGAGGAGTTCTACAACTGCCGCAGCATCGACAGCG 
AGTTCAGCAATGCCATTGCATCCATCCGGCATGCCAGGTTTGGAAAGAAATCCCGGCCTGCAATGTATGATGTGA 
GCCCCATCGCCTATGAAGATTACAGTCCTGATGACAAACCCTTGGTCACACTGATTAAAACTAAAGATTTGTAAT 
CTTTTTTTGGATTATTTTTCAAAAAGATGAGATACTACACTCATTTAAATATTTTTAAGAAAATAAAAAGCTTAA 
GAAATTTAAAATGCTAGCTGCTCAAGAGTTTTCAGTAGAATATTTAAGAACTAATTTTCTGCAGCTTTTAGTTTG 
GAAAAAATATTTTAAAAACAAAATTTGTGAAACCTATAGACGATGTTTTAATGTACCTTCAGCTCTCTAAACTGT 
GTGCTTCTACTAGTGTGTGCTCTTTTCACTGTAGACACTATCACGAGACCCAGATTAATTTCTGTGGTTGTTACA 
GAATAAGTCTAATCAAGGAGAAGTTTCTGTTTGACGTTTGAGTGCCGGCTTrCTGAGTAGAGTTAGGAAAACCAC 
GTAACGTAGCATATGATGTATAATAGAGTATACCCGTTACTTAAAAAGAAGTCTGAAATGTTCGTTTTGTGGA7VA 
AGAJ^ACTAGTTAAATTTACTATTCCTAACCCGAATGAAATTAGCCTTTGCCTTATTCTGTGCATGGGTAAGTAAC 
TTATTTCTGCACTGTTTTGTTGAACTTTGTGGAAACATTCTTTCGAGTTTGTTTTTGTCATTTTCGTAACAGTCG 
TCGAACTAGGCCTCAAAAACATACGTAACGAAAAGGCCTAGCGAGGCAAATTCTGATTGATTTGAATCTATATTT 
TTCTTTAAAAAGTCAAGGGTTCTATATTGTGAGTAAATTAAATTTACATTTGAGTTGTTTGTTGCTAAGAGGTAG 
TAAATGTAAGAGAGTACTGGTTCCTTCiVGTAGTGAGTATTTCTCATAGTGCAGCTTTATTTATCTCCAGGATGTT 
TTTGTGGCTGTATTTGATTGATATGTGCTTCTTCTGATTCTTGCTAATTTCCAACCATATTGAATAAATGTGATC 
AAGTCA 
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FIGURE 38 

Xsubunit 1 of 1, 737 aa, 1 stop 
XMW: 78475, pi: 5,09, NX(S/T): 11 

MQPRRAQAPGAQLLPALALLLLLLGAGPRGSSLANPVPAAPLSAPGPCAAQPCRNGGVCTSRP 
EPDPQHPAPAGEPGYSCTCPAGISGANCQLVADPCASNPCHHGNCSSSSSSSSDGYLCICNEG 
YEGPNCEQALPSLPATGWTESMAPRQLQPVPATQEPDKILPRSQATVTLPTWQPKTGQKVVEM 
KWDQVEVIPDIACGMASSNSSAGGRLVSFEVPQNTSVKIRQDATASLILLWKVTATGFQQCSL 
IDGRSVTPLQASGGLVLLEEMLALGNNHFIGFVNDSVTKSIVALRLTLWKVSTCVPGESHAN 
DLECSGKGKCTTKPSEATFSCTCEEQYVGTFCEEYDACQRKPCQNNASCIDANEKQDGSNFTC 
VCLPGYTGELCQSKIDYCILDPCRNGATCISSLSGFTCQCPEGYFGSACEEKVDPCASSPCQN 
NGTCYVDGVHFTCNCSPGFTGPTCAQLIDFCALSPCAHGTCRSVGTSYKCLCDPGYHGLYCEE 
EYNECLSAPCLNAATCRDLVNGYECVCLAEYKGTHCELYKDPCANVSCLNGATCDSDGLNGTC 
ICAPGFTGEECDIDINECDSNPCHHGGSCLDQPNGYNCHCPHGWVGANCEIHLQWKSGHMAES 
LTNMPRHSLYIIIGALCVAFILMLIILIVGICRISRIEYQGSSRPAYEEFYNCRSIDSEFSNA 
IASIRHARFGKKSRPAMYDVSPIAYEDYSPDDKPLVTLIKTKDL 

Signal sequnce . 

amino acids 1-2 8 
Transmembrane domain, 
amino acids 641-660 
N-glycosylation sites. 

amino acids 107-111, 204-208, 208-212, 223-227, 286-290, 361-365, 
375-379, 442-446, 549-553, 564-568 
Glycosaminoglycan attachment site. 

amino acids 320-324 

Tyrosine kinase phosphorylation sites. 

amino acids 490-498, 674-682 
N-myristoylation sites . 

amino acids 30-36, 56-62, 57-63, 85-91, 106-112, 203-209, 
373-379, 449-455, 480-486, 562-568, 565-571 
Amidation site, 
amino acids 702-706 

Aspartic acid and asparagine hydroxylation site. 

amino acids 520-532, 596-608 

EGF-like domain cysteine pattern signatures . 

amino acids 80-92, 121-133, 336-348, 378-390, 416-428, 454-466, 
491-503, 529-541, 567-579, 605-617 
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FIGURE 39 

i 

GAGCCGCCGCCGCGCGCGCGCCGCGCACTGCAGCCCCAGGCCCCGGCCCCCCACCCACGTCTG 
CGTTGCTGCCCCGCCTGGGCCAGGCCCCAAAGGCAAGGACAAAGCAGCTGTCAGGGAACCTCC 
GCCGGAGTCGAATTTACGTGCAGCTGCCGGCAACCACAGGTTCCAAGATGGTTTGCGGGGGCT 
TCGCGTGTTCCAAGAACTGCCTGTGCGCCCTCAACCTGCTTTACACCTTGGTTAGTCTGCTGC 
TAATTGGAATTGCTGCGTGGGGCATTGGCTTCGGGCTGATTTCCAGTCTCCGAGTGGTCGGCG 
TGGTCATTGCAGTGGGCATCTTCTTGTTCCTGATTGCTTTAGTGGGTCTGATTGGAGCTGTAA 
AACATCATCAGGTGTTGCTATTTTTTTATATGATTATTCTGTTACTTGTATTTATTGTTCAGT 
TTTCTGTATCTTGCGCTTGTTTAGCCCTGAACCAGGAGCAACAGGGTCAGCTTCTGGAGGTTG 
GTTGGAACAATACGGCAAGTGCTCGAAATGACATCCAGAGAAATCTAAACTGCTGTGGGTTCC 
GAAGTGTTAACCCAAATGACACCTGTCTGGCTAGCTGTGTTAAAAGTGACCACTCGTGCTCGC 
CATGTGCTCCAATCATAGGAGAATATGCTGGAGAGGTTTTGAGATTTGTTGGTGGCATTGGCC 
TGTTCTTCAGTTTTACAGAGATCCTGGGTGTTTGGCTGACCTACAGATACAGGAACCAGAAAG 
ACCCCCGCGCGAATCCTAGTGCATTCCTTTGATGAGAAAACAAGGAAGATTTCCTTTCGTATT 
ATGATCTTGTTCACTTTCTGTAATTTTCTGTTAAGCTCCATTTGCCAGTTTAAGGAAGGAAAC 
ACTATCTGGAAAAGTACCTTATTGATAGTGGAATTATATATTTTTACTCTATGTTTCTCTACA 
TGTTTTTTTCTTTCCGTTGCTGAAAAATATTTGAAACTTGTGGTCTCTGAAGCTCGGTGGCAC 
CTGGAATTTACTGTATTCATTGTCGGGCACTGTCCACTGTGGCCTTTCTTAGCATTTTTACCT 
GCAGAAAAACTTTGTATGGTACCACTGTGTTGGTTATATGGTGAATCTGAACGTACATCTCAC 
TGGTATAATTATATGTAGCACTGTGCTGTGTAGATAGTTCCTACTGGAAAAAGAGTGGAAATT 
TATTAAAATCAGAAAGTATGAGATCCTGTTATGTTAAGGGAAATCCAAATTCCCAATTTTTTT 
TGGTCTTTTTAGGAAAGATTGTTGTGGTAAAAAGTGTTAGTATAAAAATGATAATTTACTTGT 
AGTCTTTTATGATTACACCAATGTATTCTAGAAATAGTTATGTCTTAGGAAATTGTGGTTTAA 
TTTTTGACTTTTACAGGTAAGTGCAAAGGAGAAGTGGTTTCATGAAATGTTCTAATGTATAAT 
AACATTTACCTTCAGCCTCCATCAGAATGGAACGAGTTTTGAGTAATCAGGAAGTATATCTAT 
ATGATCTTGATATTGTTTTATAATAATTTGAAGTCTAAAAGACTGCATTTTTAAACAAGTTAG 
TATTAATGCGTTGGCCCACGTAGCAAAAAGATATTTGATTATCTTAAAAATTGTTAAATACCG 
TTTTCATGAAATTTCTCAGTATTGTAACAGCAACTTGTCAAACCTAAGCATATTTGAATATGA 
TCTCCCATAATTTGAAATTGAAATCGTATTGTGTGGCTCTGTATATTCTGTTAAAAAATTAAA 
GGACAGAAACCTTTCTTTGTGTATGCATGTTTGAATTAAi^AGAAAGTAATGGAAG 
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FIGURE 40 



></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA39979 
Xsubunit 1 of 1, 204 aa, 1 stop 
XMW: 22147, pi:' 8.37, NX(S/T): 3 

MVCGGFACSECNCLCALNLLYTLVSLLLIGIAAWGIGFGLISSLRVVGWIAVGIFLFLIALVG 
LIGAVKHHQVLLFFYMIILLLVFIVQFSVSCACLALNQEQQGQLLEVGWNWTASARNDIQRNL 
NCCGFRSVNPNDTCLAS C VKS DHSCS PCAPI I GEYAGEVLRFVGGIGLFFS FTEILGV WLTYR 
YRNQKD PRAN P SAFL 

Signal Peptide: 

amino acids 1-34 

Transmembrane domains: 

amino acids 47-63 r 72-95 and 162-182 
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FIGURE 41 

CAGTCACCMQAAGCTGGGCTGTGTCCTCATGGCCTGGGCCCTCTACCTTTCCCTTGGTGTGC 
TCTGGGTGGCCCAGATGCTACTGGCTGCCAGTTTTGAGACGCTGCAGTGTGAGGGACCTGTCT 
GCACTGAGGAGAGCAGCTGCCACACGGAGGATGACTTGACTGATGCAAGGGAAGCTGGCTTCC 
AGGTCAAGGCCTACACTTTCAGTGAACCCTTCCACCTGATTGTGTCCTATGACTGGCTGATCC 
TCCAAGGTCCAGCCAAGCCAGTTTTTGAAGGGGACCTGCTGGTTCTGCGCTGCCAGGCCTGGC 
AAGACTGGCCACTGACTCAGGTGACCTTCTACCGAGATGGCTCAGCTCTGGGTCCCCCCGGGC 
CTAACAGGGAATTCTCCATCACCGTGGTACAAAAGGCAGACAGCGGGCACTACCACTGCAGTG 
GCATCTTCCAGAGCCCTGGTCCTGGGATCCCAGAAACAGCATCTGTTGTGGCTATCACAGTCC 
AAGAACTGTTTCCAGCGCCAATTCTCAGAGCTGTACCCTCAGCTGAACCCCAAGCAGGAAGCC 
CCATGACCCTGAGTTGTCAGACAAAGTTGCCCCTGCAGAGGTCAGCTGCCCGCCTCCTCTTCT 
CCTTCTACAAGGATGGAAGGATAGTGCAAAGCAGGGGGCTCTCCTCAGAATTCCAGATCCCCA 
CAGCTTCAGAAGATCACTCCGGGTCATACTGGTGTGAGGCAGCCACTGAGGACAACCAAGTTT 
GGAAACAGAGCCCCCAGCTAGAGATCAGAGTGCAGGGTGCTTCCAGCTCTGCTGCACCTCCCA 
CATTGAATCCAGCTCCTCAGAAATCAGCTGCTCCAGGAACTGCTCCTGAGGAGGCCCCTGGGC 
CTCTGCCTCCGCCGCCAACCCCATCTTCTGAGGATCCAGGCTTTTCTTCTCCTCTGGGGATGC 
CAGATCCTCATCTGTATCACCAGATGGGCCTTCTTCTCAAACACATGCAGGATGTGAGAGTCC 
TCCTCGGTCACCTGCTCATGGAGTTGAGGGAATTATCTGGCCACCAGAAGCCTGGGACCACAA 
AGGCTACTGCTGAATAGAAGTAAACAGTTCATCCATGATCTCACTTAACCACCCCAATAAATC 
TGATTCTTTATTTTCTCTTCCTGTCCTGCACATATGCATAAGTACTTTTACAAGTTGTCCCAG 
TGTTTTGTTAGAATAATGTAGTTAGGTGAGTGTAAATAAATTTATATAAAGTGAGAATTAGAG 
TTTAGCTATAATTGTGTATTCTCTCTTAACACAACAGAATTCTGCTGTCTAGATCAGGAATTT 
CTATCTGTTATATCGACCAGAATGTTGTGATTTAT^AGAGAACTAATGGAAGTGGATTGAATAC 
AGCAGTCTCAACTGGGGGCAATTTTGCCCCCCAGAGGACATTGGGCAATGTTTGGAGACATTT 
TGGTCATTATACTTGGGGGGTTGGGGGATGGTGGGATGTGTGTCTACTGGCATCCAGTAAATA 
GAAGCCAGGGGTGCCGCTAAACATCCTATAATGCACAGGGCAGTACCCCACAACGAAAAATAA 
TCTGGCCCAAAATGTCAGTTGTACTGAGTTTGAGAT^ACCCCAGCCTAATGAAACCCTAGGTGT 
TGGGCTCTGGAATGGGACTTTGTCCCTTCTAATTATTATCTCTTTCCAGCCTCATTCAGCTAT 
TCTTACTGACATACCAGTCTTTAGCTGGTGCTATGGTCTGTTCTTTAGTTCTAGTTTGTATCC 
CCTCAAAAGCCATTATGTTGAAATCCTAATCCCCAAGGTGATGGCATTAAGAAGTGGGCCTTT 
GGGAAGTGATTAGATCAGGAGTGCAGAGCCCTCATGATTAGGATTAGTGCCCTTATTTAAAAA 
GGCCCCAGAGAGCTAACTCACCCTTCCACCATATGAGGACGTGGCAAGAAGATGACATGTATG 
AGAACCAAAAAACAGCTGTCGCCAAACACCGACTCTGTCGTTGCCTTGATCTTGAACTTCCAG 
CCTCCAGAACTATGAGAAATAAAATTCTGGTTGTTTGTAGCCTAA 
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FIGURE 42 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA40594 
Xsubunit 1 of 1, 359 aa, 1 stop 
XMW: 38899, pi: 5.21, NX(S/T): 0 

MKLGCVLMAWALYLSLGVLWVAQMLLZy\SFETLQCEGPVCTEESSCHTEDDLTDAREAGFQVK 
AYTFSEPFHLIVSYDWLILQGPAKPVFEGDLLVLRCQAWQDWPLTQVTFYRDGSALGPPGPNR 
EFSITWQKADSGHYHCSGIFQSPGPGIPETASVVAITVQELFPAPILRAVPSAEPQAGSPMT 
LSCQTKLPLQRSAARLLFSFYKDGRIVQSRGLSSEFQIPTASEDHSGSYWCEAATEDNQVWKQ 
SPQLEIRVQGASSSAAPPTLNPAPQKSAAPGTAPEEAPGPLPPPPTPSSEDPGFSSPLGMPDP 
HLYHQMGLLLKHMQDVRVLLGHLLMELRELSGHQKPGTTKATAE 

Signal sequence : 

amino acids 1-17 

Leucine zipper pattern sequence: 

amino acids 12-33 

Protein kinase C phosphorylation site: 

amino acids 353-355 
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FIGURE 43 

GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTAACTAATTCAACAAACGGGACCCTTC 
TGTGTGCCAGAAACCGCAAGCAGTTGCTAACCCAGTGGGACAGGCGGATTGGAAGAGCGGGAA 
GGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACCATGAAACTCTGGGTGTCTGCATT 
GCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTGCAGGCCGAATTCTTCACCTCTATTGGGCA 
CATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAGTCTCTGAAAGAGTACATCCTTGT 
GGAGGAAGCCAAGCTTTCCAAGATTAAGAGCTGGGCCAACAAAATGGAAGCCTTGACTAGCAA 
GTCAGCTGCTGATGCTGAGGGCTACCTGGCTCACCCTGTGAATGCCTACAAACTGGTGAAGCG 
GCTAAACACAGACTGGCCTGCGCTGGAGGACCTTGTCCTGCAGGACTCAGCTGCAGGTTTTAT 
CGCCAACCTCTCTGTGCAGCGGCAGTTCTTCCCCACTGATGAGGACGAGATAGGAGCTGCCAA 
AGCCCTGATGAGACTTCAGGACACATACAGGCTGGACCCAGGCACAATTTCCAGAGGGGAACT 
TCCAGGAACCAAGTACCAGGCAATGCTGAGTGTGGATGACTGCTTTGGGATGGGCCGCTCGGC 
CTACAATGAAGGGGACTATTATCATACGGTGTTGTGGATGGAGCAGGTGCTAAAGCAGCTTGA 
TGCCGGGGAGGAGGCCACCACAACCAAGTCACAGGTGCTGGACTACCTCAGCTATGCTGTCTT 
CCAGTTGGGTGATCTGCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTCTCCCTTGACCCAAG 
CCACGAACGAGCTGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGAGGAAGAGAGAGAAAA 
AACGTT7^AC7\AATCAGACAGAAGCTGAGCTAGCAACCCCAGAAGGCATCTATGAGAGGCCTGT 
GGACTACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGGGAGGGTGTCAAACTGAC 
ACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACCACCATGGCAACAGGGCCCCACAGCTGCT 
CATTGCCCCCTTCAAAGAGGAGGACGAGTGGGACAGCCCGCACATCGTCAGGTACTACGATGT 
CATGTCTGATGAGGAAATCGAGAGGATCAAGGAGATCGCAAAACCTAAACTTGCACGAGCCAC 
CGTTCGTGATCCCAAGACAGGAGTCCTCACTGTCGCCAGCTACCGGGTTTCCAAAAGCTCCTG 
GCTAGAGGAAGATGATGACCCTGTTGTGGCCCGAGTAAATCGTCGGATGCAGCATATCACAGG 
GTTAACAGTAAAGACTGCAGAATTGTTACAGGTTGCAAATTATGGAGTGGGAGGACAGTATGA 
ACCGCACTTCGACTTCTCTAGGCGACCTTTTGACAGCGGCCTCAAAACAGAGGGGAATAGGTT 
AGCGACGTTTCTTAACTACATGAGTGATGTAGAAGCTGGTGGTGCCACCGTCTTCCCTGATCT 
GGGGGCTGCAATTTGGCCTAAGAAGGGTACAGCTGTGTTCTGGTACAACCTCTTGCGGAGCGG 
GGAAGGTGACTACCGAACAAGACATGCTGCCTGCCCTGTGCTTGTGGGCTGCZVAGTGGGTCTC 
CAATAAGTGGTTCCATGAACGAGGACAGGAGTTCTTGAGACCTTGTGGATCAACAGAAGTTGA 
CT^CATCCTTTTCTGTCCTTCCCCTTCCTGGTCCTTCAGCCCATGTCAACGTGACAGACACC 
TTTGTATGTTCCTTTGTATGTTCCTATCAGGCTGATTTTTGGAGAAATGAATGTTTGTCTGGA 
GCAGAGGGAGACCATACTAGGGCGACTCCTGTGTGACTGAAGTCCCAGCCCTTCCATTCAGCC 
TGTGCCATCCCTGGCCCCAAGGCTAGGATCAAAGTGGCTGCAGCAGAGTTAGCTGTCTAGCGC 
CTAGCAAGGTGCCTTTGTACCTCAGGTGTTTTAGGTGTGAGATGTTTCAGTGAACCAAAGTTC 
TGATACCTTGTTTACATGTTTGTTTTTATGGCATTTCTATCTATTGTGGCTTTACCAAAAAAT 
AAAAT GTCCCT ACC AGAAAAAAAAAA 
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FIGURE 44 

MKLWVSALLMAWFGVLSCVQAEFFTSIGHMTDLIYAEKELVQSLKEYILVEEAKLSKIKSWAN 
KMEALTSKSAADAEGYLAHPVNAYKLVKRLNTDWPALEDLVLQDSAAGFIANLSVQRQFFPTD 
EDEIGAAKALMRLQDTYRLDPGTISRGELPGTKYQAMLSVDDCFGMGRSAYNEGDYYHTVLWM 
EQVLKQLDAGEEATTTKSQVLDYLSYAVFQLGDLHRALELTRRLLSLDPSHERAGGNLRYFEQ 
LLEEEREKTLTNQTEAELATPEGIYERPVDYLPERDVYESLCRGEGVKLTPRRQKRLFCRYHH 
GNRAPQLLIAPFKEEDEWDSPHIVRYYDVMSDEEIERIKEIAKPKLARATVRDPKTGVLTVAS 
YRVSKSSWLEEDDDPVVARVNRRMQHITGLTVKTAELLQVANYGVGGQYEPHFDFSRRPFDSG 
LKTEGNRLATFLNYMSDVEAGGATVFPDLGAAIWPKKGTAVFWYNLLRSGEGDYRTRHAACPV 
LVGCKWVSNKWFHERGQEFLRPCGSTEVD 

Signal sequence: 

amino acids 1-17 
N-glycosylation site . 
amino acids 115-119, 264-268 
Glycosaminoglycan attachment site. 

amino acids 490-494 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 477-481 

Casein kinase II phosphorylation site. 

amino acids 43-47, 72-76, 125-129, 151-155, 165-169, 266-270, 
346-350, 365-369, 385-389, 457-461, 530-534 
Tyrosine kinase phosphorylation site, 
amino acids 71-80, 489-496 
N-myristoylation site . 

amino acids 14-20, 131-137, 171-177, 446-452 
Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 8-19 
Leucine zipper pattern. 

amino acids 213-235- 
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GGGGCCTTGCCTTCCGCACTCGGGCGCAGCCGGGTGGATCTCGAGCAGGTGCGGAGCCCCGGG 

CGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTCCCAGCC 

TGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACCGATCCTGGGC 

TTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCCTGGAGCAGCGGG 

TCGTCTGTGTCCTCTCTCCTCTGCGC'CGCGCCCGGGGATCCGAAGGGTGCGGGGCTCTGAGGA 

GGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTCCCTCTCTCCCAGGTGTGA 

GCAGCCTATCAGTCACCMGTCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTGTGTCTGC 

TGCTGCTGCCGGGGCCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATGTTTTACCA 

GAGGCTTGGACATCAGGAAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCCCTCTTGAGG 

AATTCTCTGTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGGGCTGCTGTCC 

ACAGGGGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACCTGGTCGAGAAA 

ACTATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGATGGTCTGCTTCTT 

TCACAGTAACTAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCAGTGTCCACAGCAC 

ATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGGCAATAAAGATTGTA 

AAGCAGACATTGCATTTCTGATTGATGGAAGCTTTAATATTGGGCAGCGCCGATTTAATTTAC 

AGAAGAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACAGAAGGACCACATGTGG 

GCCTTGTTCAAGCCAGTGAACATCCCAA7\ATAGAATTTTACTTGAAAAACTTTACATCAGCCA 

AAGATGTTTTGTTTGCCATAAAGGAAGTAGGTTTCAGAGGGGGTAATTCCAATACAGGAAAAG 

CCTTGAAGCATACTGCTCAGAAATTCTTCACGGTAGATGCTGGAGTAAGAAAAGGGATCCCCA 

AAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGATGACATCGAGGAAGCAGGCATTGTGG 

CCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCTGTGGCCAAGCCTATCCCTGAAGAACTGG 

GGATGGTTCAGGATGTCACATTTGTTGACAAGGCTGTCTGTCGGAATAATGGCTTCTTCTCTT 

ACCACATGCCCAACTGGTTTGGCACCACAAAATACGTAAAGCCTCTGGTACAGAAGCTGTGCA 

CTCATGAACAAATGATGTGCAGCAAGACCTGTTATAACTCAGTGAACATTGCCTTTCTAATTG 

ATGGCTCCAGCAGTGTTGGAGATAGCAATTTCCGCCTCATGCTTGAATTTGTTTCCAACATAG 

CCAAGACTTTTGAAATCTCGGACATTGGTGCCAAGATAGCTGCTGTACAGTTTACTTATGATC 

AGCGCACGGAGTTCAGTTTCACTGACTATAGCACCAAAGAGAATGTCCTAGCTGTCATCAGAA 

ACATCCGCTATATGAGTGGTGGAACAGCTACTGGTGATGCCATTTCCTTCACTGTTAGAAATG 

TGTTTGGCCCTATAAGGGAGAGCCCCAACAAGAACTTCCTAGTAATTGTCACAGATGGGCAGT 

CCTATGATGATGTCCAAGGCCCTGCAGCTGCTGCACATGATGCAGGAATCACTATCTTCTCTG 

TTGGTGTGGCTTGGGCACCTCTGGATGACCTGAAAGATATGGCTTCTAAACCGAAGGAGTCTC 

ACGCTTTCTTCACAAGAGAGTTCACAGGATTAGAACCAATTGTTTCTGATGTCATCAGAGGCA 

TTTGTAGAGATTTCTTAGAATCCCAGCAATAATGGTAACATTTTGACAACTGAAAGAAAAAGT 

ACAAGGGGATCCAGTGTGTAAATTGTATTCTCATAATACTGAAATGCTTTAGCATACTAGAAT 

CAGATACAAAACTATTAAGTATGTCAACAGCCATTTAGGCAAATAAGCACTCCTTTAi^AGCCG 

CTGCCTTCTGGTTACAATTTACAGTGTACTTTGTTA7\AAACACTGCTGAGGCTTCATAATCAT 

GGCTCTTAGAAACTCAGGAAAGAGGAGATAATGTGGATTAAAACCTTAAGAGTTCTAACCATG 

CCTACTAAATGTACAGATATGCAAATTCCATAGCTCAATAAAAGAATCTGATACTTAGACCAA 

AAAAAAAAA 
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FIGURE 46 

MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCFTRGLDIRKEKADVLCPGGCPLEEFSVYG 
NIVYASVSSICGAAVHRGVISNSGGPVRVYSLPGRENYSSVDANGIQSQMLSRWSASFTVTKG 
KSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRRFNLQKNFVG 
KVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAIKEVGFRGGNSNTGKALKHTA 
QKFFTVDAGVRKGIPKWWFIDGWPSDDIEEAGIVAREFGVNVFIVSVAKPIPEELGMVQDV 
TFVDKAVCRNNGFFSYHMPNWFGTTKYVKPLVQKLCTHEQMMCSKTCYNSVNIAFLIDGSSSV 
GDSNFRLMLEFVSNIAKTFEISDIGAKIAAVQFTYDQRTEFSFTDYSTKENVLAVIRNIRYMS 
GGTATGDAISFTVRNVFGPIRESPNKNFLVIVTDGQSYDDVQGPAAAAHDAGITIFSVGVAWA 
PLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRGICRDFLESQQ 

S ignal sequence : 

amino acids 1-24 

N-glycosylation site. 

amino acicis 100-104, 221-225 

Casein kinase II phosphorylation site. 

amino acids 102-106, 129-133, 224-228, 316-320, 377-381, 420-424, 
425-429, 478-482, 528-532 

N-myristoylation site. 

amino acids 10-16, 23-29, 81-87, 135-141, 158-164, 205-211, 
239-245, 240-246, 261-267, 403-409, 442-448, 443-449 



Amidation site . 

amino acids 145-149 



WO 01/68848 



PCT/US01/06520 



47/615 
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GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCCMGGGGGCCTGCCTGGGAG 

CCTGCTCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCT 

GCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTTCCTGG 

GGGTGCTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCT 

GGGTGTGTGAGGAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCC 

TGCTTGGCTACCGCGCTGTCTACCGCATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTT 

TCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGCTGCCATCCAGAATGGGT 

TTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATCCCTGACG 

GCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCC 

AGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGG 

AGTGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTCTTCTACTTGCTGT 

CGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGAGGGCA 

AGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCA 

AGGTCCAGGACGCCCAGCCCAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCA 

TGTTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAA 

CCCAGCTGGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATG 

CCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCT 

CAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCA 

CACAGCAGCAGCAGCAGCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACG 

GCGTCACCTACAGCTACTCCTTCTTCCACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGA 

TGACGCTCACCAACTGGTACAAGCCCGGTGAGACCCGGAAGATGATCAGCACGTGGACCGCCG 

TGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCC 

CACTCCTCCTGCGCAACCGCGACrrCAGCTGAGGCAGCCTCACAGCCTGCCATCTGGTGCCTC 

CTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCTCCCCACACCAATCAGCC 

AGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGCCTTCTAGTCGT 

AGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCACACCCAC 

ACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAAA 

GGGCTCCCTTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACC 

ACAGTGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCC 

CCCTTCCTGGACTTCGTGCCTTACTGAGTCTCTAAGACTTTTTCTAATAAACAAGCCAGTGCG 
TGTAAAAAAAA 
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FIGURE 48 

MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVES 
QLYKLPWVCEEGAGIPTVLQGHIDCGSLLGYEIAVYRMCFATAAFFFFFFTLLMLCVSSSRDPR 
AAIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGWGSFLFILIQLVLLIDFAHSWNQR 
WLGKAEECDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYTEPSGCHEGKVFISLNLTFCVCVS 
IAAVLPKVQDAQPNSGLLQASVITLYTMFVTWSALSSIPEQKCNPHLPTQLGNETWAGPEGY 
ETQWWDAPSIVGLIIFLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQQQQQQVAACEGRA 
FDNEQDGVTYSYSFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWKICASWAGLLLY 
LWTLVAPLLLRNRDFS 

S xgnal sequence : 

amino acids 1-20 

Transmembrane domains: 

amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240-257, 
272-283, 324-340, 391-406, 428-444 
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FIGURE 49 



GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGGGCG 

GGCTGCTCGGCGCGGAACAGTGCTCGGCAT6GCAGGGATTCCAGGGCTCCTCTTCCTTCTCTT 

CTTTCTGCTCTGTGCTGTTGGGCAAGTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTGGCC 

TGCATACCGCCTCCCTGTCGTCTTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACTTTGG 

AGCCGAAGCCAAATTAGAAGTATCTTCTTCATGTGGACCCCAGTGTCATAAGGGAACTCCACT 

GCCCACTTACGAAGAGGCCAAGCAATATCTGTCTTATGAAACGCTCTATGCCAATGGCAGCCG 

CACAGAGACGCAGGTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAACACCGAGA 

CTCAGGGTCTTCAGGAAAGTCTCGAAGGAAGCGGCAGATTTATGGCTATGACAGCAGGTTCAG 

CATTTTTGGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTGAAGTTATCCACGGG 

CTGCACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCATACACGATGG 

AAAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCCAAGTTTAAAGA 

TGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAAATTTCAGTGGAT 

CCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCAATGACATCGGCAT 

GGATTATGATTATGCCCTCCTGGAACTCAAAAAGCCCCACAAGAGAAAATTTATGAAGATTGG 

GGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTCTGGTTATGACAATGA 

CCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAGACCTATGACTTGCTCTA 

CCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTCTATGTGAGGATGTGGAAGAG 

ACAGCAGCAGAAGTGGGAGCGAAAAATTATTGGCATTTTTTCAGGGCACCAGTGGGTGGACAT. 

GAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGAATCACTCCTCTCAAATATGCCCAGAT 

TTGCTATTGGATTAAAGGAAACTACCTGGATTGTAGGGAGGGGT6ACACAGTGTTCCCTCCTG 

GCAGCAATTAAGGGTCTTCATGTTCTTATTTTAGGAGAGGCCAAATTGTTTTTTGTCATTGGC 

GTGCACACGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGTGTCTTATAATCTTTTACCTATTTC 

TTACAATTGCAAGATGACTGGCTTTACTATTTGAAAACTGGTTTGTGTATCATATCATATATC 

ATTTAAGCAGTTTGAAGGCATACTTTTGCATAGAAATAAAAAAAATACTGATTTGGGGCAATG 

AGGAATATTTGACAATTAAGTTAATCTTCACGTTTTTGCAAACTTTGATTTTTATTTCATCTG 

AACTTGTTTCAAAGATTTATATTAAATATTTGGCATACAAGAGATATGAAAAAAAAAAAAAAA 
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FIGURE 50 

MAGIPGLLFLLFFLLCAVGQVSPYSAPWKPTWPAYRLPWLPQSTLNLAKPDFGAEAKLEVSS 
SCGPQCHKGTPLPTYEEAKQYLSYETLYANGSRTETQVGIYILSSSGDGAQHRDSGSSGKSRR 
KRQIYGYDSRFSIFGKDFLLNYPFSTSVKLSTGCTGTLVAEKHVLTAAHCIHDGKTYVKGTQK 
LRVGFLKPKFKDGGRGANDSTSAMPEQMKFQWIRVKRTHVPKGWIKGNANDIGMDYDYALLEL 
KKPHKRKFMKIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCDAQPGA 
SGSGVYVRMWKRQQQKWERKIIGIFSGHQWVDMNGSPQDFNVAVRITPLKYAQICYWIKGNYL 
DCREG 

Signal sequence : 

amino acids 1-19 

N-glycosylation site. 

amino acids 93-97 , 207-211 

Glycosaminoglycan attachment site. 

amino acids 109-113, 316-320 

Casein kinase II phosphorylation site. 

amino acids 77-81, 95-99, 108-112, 280-284, 351-355 

N-myristoylation site . 

amino acids 159-165, 162-168, 202-208, 205-211, 314-320, 338-344 

Serine proteases, trypsin family, histidine active site. 

amino acids 171-177 
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FIGURE 51 

GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCGCGCCTCGCCGCTGTCCTCCGGGAGCGGCAG 

CAGTAGCCCGGGCGGCGAGGGCTGGGGGTTCCTCGAGACTCTCAGAGGGGCGCCTCCCATCGGCGCCCACCACCC 

CAACCTGTTCCTCGCGCGCCACTGCGCTGCGCCCCAGGACCCGCTGCCCAACATGGATTTTCTCCTGGCGCTGGT 

GCTGGTAT CCT CGCTCTACCTGCAGGCGGCCGCCGAGTTCGACGGGAGGTGGCCCAGGCAAATAGTGT CATC GAT 

TGGCCTATGTCGTTATGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTGGGGACAGTGTCAGCC 

TGTGTGCCAACCACGATGCAAACATGGTGAATGTATCGGGCCAAACAAGTGCAAGTGTCATCCTGGTTATGCTGG 

AAAAACCTGTAATCAAGATCTAAATGAGTGTGGCCTGAAGCCCCGGCCCTGTAAGCACAGGTGCATGAACACTTA 

CGGCAGCTACAAGTGCTACTGTCTCAACGGATATATGCTCATGCCGGATGGTTCCTGCTCAAGTGCCCTGACCTG 

CTCCATGGCAAACTGTCAGTATGGCTGTGATGTTGTTAAAGGACAAATACGGTGCCAGTGCCCATCCCCTGGCCT 

GCACCTGGCTCCTGATGGGAGGACCTGTGTAGATGTTGATGAATGTGCTACAGGAAGAGCCTCCTGCCCTAGATT 

TAGGCAATGTGTCAACACTTTTGGGAGCTACATCTGCAAGTGTCATAAAGGCTTCGATCTCATGTATATTGGAGG 

CAAATATCAATGTCATGACATAGACGAATGCTCACTTGGTCAGTATCAGTGCAGCAGCTTTGCTCGATGTTATAA 

CGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATACCAGGGTGATGGACTGACTTGTGTGTATATCCCAAA 

AGTTATGATTGAACCTTCAGGTCCAATTCATGTACCAAAGGGAAATGGTACCATTTTAAAGGGTGACACAGGAAA 

TAATAATTGGATTCCTGATGTTGGAAGTACTTGGTGGCCTCCGAAGACACCATATATTCCTCCTATCATTACCAA 

CAGGCCTACTT CTAAGCCAACAAC AAGACCT ACACCAAAGCCAACAC CAAT T CCT ACT CCACCACCAC CACCACC 

CCTGCCAACAGAGCTCAGAACACCTCTACCACCTACAACCCCAGAAAGGCCAACCACCGGACTGACAACTATAGC 

AC CAGCTGCCAGTACAC CTC CAGGAGGGAT TACAGTT GACAACAGGGTACAGACAGACCCT CAGAAACCCAGAGG 

AGAT GT GT T CAGTGTT CT GGT ACACAGTT GT AATT TT GACCATGGACTTT GT GGATGGATCAGGGAGAAAGACAA 

TGACTTGCACTGGGAACCAATCAGGGACCCAGCAGGTGGACAATATCTGACAGTGTCGGCAGCCAAAGCCCCAGG 

GGGAAAAGCTGCACGCTTGGTGCTACCTCTCGGCCGCCTCATGCATTCAGGGGACCTGTGCCTGTCATTCAGGCA 

CAAGGTGACGGGGCTGCACTCTGGCACACTCCAGGTGTTTGTGAGAAAACACGGTGCCCACGGAGCAGCCCTGTG 

GGGAAGAAATGGTGGCCATGGCTGGAGGCAAACACAGATCACCTTGCGAGGGGCTGACATCAAGAGCGAATCACA 

AAGATGATT AAAGGGT T GGAAAAAAAGAT CTAT GAT GGAAAATTAAAGGAACT GGGAT TAT T GAGCCTGGAGAAG 

AGAAGACT GAGGG G CAAAC CATT GAT GGT TTT CAAGTAT AT GAAGGGTT GGCACAGAGAGGGTGGCGACCAGCTG 

TTCTCCATATGCACTAAGAATAGAACAAGAGGAAACTGGCTTAGACTAGAGTATAAGGGAGCATTTCTTGGCAGG 

GGCCAT TGTTAGAATACTT CATAAAAAAAGAAGT GT GAAAAT CT CAGT AT CT CTCT C T CT T T CT AAAAAATT AGA 

TAAAAATTTGTCTATTTAAGATGGTTAAAGATGTTCTTACCCAAGGAAAAGTAACAAATTATAGAATTTCCCAAA 

AGATGTT TT GATCCTACTAGTAGT AT GCAGTGAAAATCT TTAGAACTAAATAATT TGGACAAGGCT TAAT T TAGG 

CAT TTC CCT CTTGACCT C CTAAT GGAGAGGGATT GAAAGGGGAAGAGCCCACCAAAT GCT GAGCT CACT GAAATA 

T CTCT CCCTTATGGCAATCCT AGCAGT ATT AAAGAAAAAAGGAAACT AT T T ATTCCAAATGAGAGT AT GAT GGAC 

AGATATTTTAGTATCTCAGTAATGTCCTAGTGTGGCGGTGGTTTTCAATGTTTCTTCATGGTAAAGGTATAAGCC 

TTTCATTTGTTCAATGGATGATGTTTCAGATTTTTTTTTTTTTAAGAGATCCTTCAAGGAACACAGTTCAGAGAG 

ATTTTCATCGGGTGCATTCTCTCTGCTTCGTGTGTGACAAGTTATCTTGGCTGCTGAGAAAGAGTGCCCTGCCCC 

ACACCGGCAGACCTTTCCTTCACCTCATCAGTATGATTCAGTTTCTCTTATCAATTGGACTCTCCCAGGTTCCAC 

AGAACAGTAATATTTTTTGAACAATAGGTACAATAGAAGGTCTTCTGTCATTTAACCTGGTAAAGGCAGGGCTGG 

AGGGGGAAAATAAAT CATT AAGCCT T T GAGT AAC G GCAGAATAT AT GGCT GTAGAT C CAT TTTTAAT GGT T CAT T 

TCCTTTATGGTCATATAACTGCACAGCTGAAGATGAAAGGGGAAAATAAATGAAAATTTTACTTTTCGATGCCAA 

TGATACATTGCACTAAACTGATGGAAGAAGTTATCCAAAGTACTGTATAACATCTTGTTTATTATTTAATGTTTT 

CTAAAATAAAAAATGTTAGTGGTTTTCCAAATGGCCTAATAAAAACAATTATTTGTAAATAA7VAACACTGTTAGTAAT 
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FIGURE 52 

MDFLLALVLVSSLYLQAAAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPVCQPR 
CKHGECIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCKHRCMNTYGSYKCYCLNGYMLMPDGS 
CSSALTCSMANCQYGCDWKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRASCPRFRQCVNT 
FGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYNVRGSYKCKGKEGYQGDGLT 
CVYIPKVMIEPSGPIHVPKGNGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRPTSKPT 
TRPTPKPTPIPTPPPPPPLPTELRTPLPPTTPERPTTGLTTIAPAASTPPGGITVDNRVQTDP 
QKPRGDVFSVLVHSCNFDHGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAKAPGGECAARLVL 
PLGRLMHSGDLCLSFRHKVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQITLRGADIK 
SESQR 

Signal sequence : 

amino acids 1-17 

N-glycosylation site. 

amino acids 273-277 

Casein kinase II phosphorylation site. 

amino acids 166-170, 345-349 

Tyrosine kinase phosphorylation site. 

amino acids 199-206 

N-myristoylation site. 

amino acids 109-115, 125-131, 147-153, 191-197, 221-227, 236-242, 
421-427, 433-439, 462-468, 476-482 

Aspartic acid and asparagine hydroxylation site. 

amino acids 104-116, 186-198, 231-243 

Cell attachment sequence. 

amino acids 382-385 

EGF-like domain cysteine pattern signature. 

amino acids 75-87 
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FIGURE 53 



CGGGCCGCCCCCGGCCCCCATTCGGGCCGGGCCTCGCTGCGGCGGCGACTGAGCCAGGCTGGG 

CCGCGTCCCTGAGTCCCAGAGTCGGCGCGGCGCGGCAGGGGCAGCCTTCCACCACGGGGAGCC 

CAGCTGTCAGCCGCCTCACAGGAAGATGCTGCGTCGGCGGGGCAGCCCTGGCATGGGTGTGCA 

TGTGGGTGCAGCCCTGGGAGCACTGTGGTTCTGCCTCACAGGAGCCCTGGAGGTCCAGGTCCC 

TGAAGACCCAGTGGTGGCACTGGTGGGCACCGATGCCACCCTGTGCTGCTCCTTCTCCCCTGA 

GCCTGGCTTCAGCCTGGCACAGCTCAACCTCATCTGGCAGCTGACAGATACCAAACAGCTGGT 

GCACAGCTTTGCTGAGGGCCAGGACCAGGGCAGCGCCTATGCCAACCGCACGGCCCTCTTCCC 

GGACCTGCTGGCACAGGGCAACGCATCCCTGAGGCTGCAGCGCGTGCGTGTGGCGGACGAGGG 

CAGCTTCACCTGCTTCGTGAGCATCCGGGATTTCGGCAGCGCTGCCGTCAGCCTGCAGGTGGC 

CGCTCCCTACTCGAAGCCCAGCATGACCCTGGAGCCCAACAAGGACCTGCGGCCAGGGGACAC 

GGTGACCATCACGTGCTCCAGCTACCAGGGCTACCCTGAGGCTGAGGTGTTCTGGCAGGATGG 

GCAGGGTGTGCCCCTGACTGGCAACGTGACCACGTCGCAGATGGCCAACGAGCAGGGCTTGTT 

TGATGTGCACAGCGTCCTGCGGGTGGTGCTGGGTGCGAATGGCACCTACAGCTGCCTGGTGCG 

CAACCCCGTGCTGCAGCAGGATGCGCACRGCTCTGTCACCATCACAGGGCAGCCTATGACATT 

CCCCCCAGAGGCCCTGTGGGTGACCGTGGGGCTGTCTGTCTGTCTCATTGCACTGCTGGTGGC 

CCTGGCTTTCGTGTGCTGGAGAAAGATCAAACAGAGCTGTGAGGAGGAGAATGCAGGAGCTGA 

GGACCAGGATGGGGAGGGAGAAGGCTCCAAGACAGCCCTGCAGCCTCTGAAACACTCTGACAG 

CAAAGAAGATGATGGACAAGAAATAGCCTGACCATGAGGACCAGGGAGCTGCTACCCCTCCCT 

ACAGCTCCTACCCTCTGGCTGCAATGGGGCTGCACTGTGAGCCCTGCCCCCAACAGATGCATC 

CTGCTCTGACAGGTGGGCTCCTTCTCCAAAGGATGCGATACACAGACCACTGTGCAGCCTTAT 

TTCTCCAATGGACATGATTCCCAAGTCATCCTGCTGCCTTTTTTCTTATAGACACAATGAACA 

GACCACCCACAACCTTAGTTCTCTAAGTCATCCTGCCTGCTGCCTTATTTCACAGTACATACA 

TTTCTTAGGGACACAGTACACTGACGACATCACCACCCTCTTCTTCCAGTGCTGCGTGGACCA 

TCTGGCTGCCTTTTTTCTCCAAAAGATGCAATATTCAGACTGACTGACCCCCTGCCTTATTTC 

ACCAAAGACACGATGCATAGTCACCCCGGCCTTGTTTCTCCAATGGCCGTGATACACTAGTGA 

TCATGTTCAGCCCTGCTTCCACCTGCATAGAATCTTTTCTTCTCAGACAGGGACAGTGCGGCC 

TCAACATCTCCTGGAGTCTAGAAGCTGTTTCCTTTCCCCTCCTTCCTCCCTGCCCCAAGTGAA 

GACAGGGCAGGGCCAGGAATGCTTTGGGGACACCGAGGGGACTGCCCCCCACCCCCACCATGG 

TGCTATTCTGGGGCTGGGGCAGTCTTTTCCTGGCTTGCCTCTGGCCAGCTCCTGGCCTCTGGT 

AGAGTGAGACTTCAGACGTTCTGATGCCTTCCGGATGTCATCTCTCCCTGCCCCAGGAATGGA 

AGATGTGAGGACTTCTAATTTAAATGTGGGACTCGGAGGGATTTTGTAAACTGGGGGTATATT 

TTGGGGAAAATAAATGTCTTTGTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 54 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss . DNA41386 
Xsubunit 1 of 1, 316 aa, 1 stop, 1 unknown 
XMW: -1, pi: 4.62, NX(S/T): 4 

MLRRRGSPGMGVHVGAALGALWFCLTGALEVQVPEDPWALVGTDATLCCSFSPEPGFSLAQL 
NLIWQLTDTKQLVHSFAEGQDQGSAYANRTALFPDLLAQGNASLRLQRVRVADEGSFTCFVSI 
RDFGSAAVSLQVAAPYSKPSMTLEPNKDLRPGDTVTITCSSYQGYPEAEVFWQDGQGVPLTGN 
VTTSQMANEQGLFDVHSVLRWLGANGTYSCLVRNPVLQQDAHXSVTITGQPMTFPPEALWVT 
VGLSVCLIALLVAliAFVCWRKIKQSCEEENAGAEDQDGEGEGSKTALQPLKHSDSKEDDGQEIA 

Important features : 
Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 251-270 

N-glycosylation site . 

amino acids 91-94, 104-107, 189-192 and 215-218 

Homologous region to Immunoglobulins and MHC 

amino acids 217-234 
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FIGURE 55 

GAGTCTTGACCGCCGCCGGGCTCTTGGTACCTCAGCGCGAGCGCCAGGCGTCCGGCCGCCGTG 

GCTATGTTCGTGTCCGATTTCCGCAAAGAGTTCTACGAGGTGGTCCAGAGCCAGAGGGTCCTT 

CTCTTCGTGGCCTCGGACGTGGATGCTCTGTGTGCGTGCAAGATCCTTCAGGCCTTGTTCCAG 

TGTGACCACGTGCAATATACGCTGGTTCCAGTTTCTGGGTGGCAAGAACTTGAAACTGCATTT 

CTTGAGCATAAAGAACAGTTTCATTATTTTATTCTCATAAACTGTGGAGCTAATGTAGACCTA 

TTGGATATTCTTCAACCTGATGAAGACACTATATTCTTTGTGTGTGACTCCCATAGGCCAGTC 

AATGTCGTCAATGTATACAACGATACCCAGATCAAATTACTCATTAAACAAGATGATGACCTT 

GAAGTTCCCGCCTATGAAGACATCTTCAGGGATGAAGAGGAGGATGAAGAGCATTCAGGAAAT 

GACAGTGATGGGTCAGAGCCTTCTGAGAAGCGCACACGGTTAGAAGAGGAGATAGTGGAGCAA 

ACCATGCGGAGGAGGCAGCGGCGAGAGTGGGAGGCCCGGAGAAGAGACATCCTCTTTGACTAC 

GAGCAGTATGAATATCATGGGACATCGTCAGCCATGGTGATGTTTGAGCTGGCTTGGATGCTG 

TCCAAGGACCTGAATGACATGCTGTGGTGGGCCATCGTTGGACTAACAGACCAGTGGGTGCAA 

GACAAGATCACTCAAATGAAATACGTGACTGATGTTGGTGTCCTGCAGCGCCACGTTTCCCGC 

CACAACCACCGGAACGAGGATGAGGAGAACACACTCTCCGTGGACTGCACACGGATCTCCTTT 

GAGTATGACCTCCGCCTGGTGCTCTACCAGCACTGGTCCCTCCATGACAGCCTGTGCAACACC 

AGCTATACCGCAGCCAGGTTCAAGCTGTGGTCTGTGCATGGACAGAAGCGGCTCCAGGAGTTC 

CTTGCAGACATGGGTCTTCCCCTGAAGCAGGTGAAGCAGAAGTTCCAGGCCATGGACATCTCC 

TTGAAGGAGAATTTGCGGGAAATGATTGAAGAGTCTGCAAATAAATTTGGGATGAAGGACATG 

CGCGTGCAGACTTTCAGCATTCATTTTGGGTTCAAGCACAAGTTTCTGGCCAGCGACGTGGTC 

TTTGCCACCATGTCTTTGATGGAGAGCCCCGAGAAGGATGGCTCAGGGACAGATCACTTCATC 

CAGGCTCTGGACAGCCTCTCCAGGAGTAACCTGGACAAGCTGTACCATGGCCTGGAACTCGCC 

AAGAAGCAGCTGCGAGCCACCCAGCAGACCATTGCCAGCTGCCTTTGCACCAACCTCGTCATC 

TCCCAGGGGCCTTTCCTGTACTGCTCTCTCATGGAGGGCACTCCAGATGTCATGCTGTTCTCT 

AGGCCGGCATCCCTAAGCCTGCTCAGCAAACACCTGCTCAAGTCCTTTGTGTGTTCGACAAAG 

AACCGGCGCTGCAAACTGCTGCCCCTGGTGATGGCTGCCCCCCTGAGCATGGAGCATGGCACA 

GTGACCGTGGTGGGCATCCCCCCAGAGACCGACAGCTCGGACAGGAAGAACTTTTTTGGGAGG 

GCGTTTGAGAAGGCAGCGGAAAGCACCAGCTCCCGGATGCTGCACAACCATTTTGACCTCTCA 

GTAATTGAGCTGAAAGCTGAGGATCGGAGCAAGTrTCTGGACGCACTTATTTCCCTCCTGTCC 

TAGGAATTTGATTCTTCCAGAATGACCTTCTTATTTATGTAACTGGCTTTCATTTAGATTGTA 

AGTTATGGACATGATTTGAGATGTAGAAGCCATTTTTTATTAAATAAAATGCTTATTTTAGGAAA 



WO 01/68848 



PCT/US01/06520 



56/615 

FIGURE 56 

MFVSDFRKEFYEWQSQRVLLFVASDVDALCACKILQALFQCDHVQYTLVPVSGWQELETAFL 
EHKEQFHYFILINCGANVDLLDILQPDEDTIFFVCDSHRPVNWNVYNDTQIKLLIKQDDDLE 
VPAYEDIFRDEEEDEEHSGNDSDGSEPSEKRTRLEEEIVEQTMREIRQRREWEARRRDILFDYE 
QYEYHGTSSAMVMFELAWMLSKDLNDMLWWAIVGLTDQWVQDKITQMKYVTDVGVLQRHVSRH 
NHRNEDEENTLSVDCTRISFEYDLRLVLYQHWSLHDSLCNTSYTAARFKLWSVHGQKRLQEFL 
ADMGLPLKQVKQKFQAMDISLKENLREMIEESANKFGMKDMRVQTFSIHFGFKHKFLASDWF 
ATMSLMESPEKDGSGTDHFIQALDSLSRSNLDKLYHGLELAKKQLRATQQTIASCLCTNLVIS 
QGPFLYCSLMEGTPDVMLFSRPASLSLLSKHLLKSFVCSTK1SIRRCKLLPLVMAAPLSMEHGTV 
TVVGIPPETDSSDRKNFFGRAFEKAAESTSSRMLHNHFDLSVIELKAEDRSKFLDALISLLS 
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FIGURE 57 



CGCCGCCGTTGGGGCTGGAAGTTCCCGCCAGGTCCGTGCCGGGCGAGAGAGATGCTGCCCGGC 

CCGCCTCGGCTTTGAGGCGAGAGAAGTGTCCCAGACCCATTTCGCCTTGCTGACGGCGTCGAG 

CCCTGGCCAGACAT6TCCACAGGGTTCTCCTTCGGGTCCGGGACTCTGGGCTCCACCACCGTG 

GCCGCCGGCGGGACCAGCACAGGCGGCGTTTTCTCCTTCGGAACGGGAACGTCTAGCAACCCT 

TCTGTGGGGCTCAATTTTGGAAATCTTGGAAGTACTTCAACTCCAGCAACTACATCTGCTCCT 

TCAAGTGGTTTTGGAACCGGGCTCTTTGGATCTAAACCTGCCACTGGGTTCACTCTAGGAGGA 

ACAAATACAGGTGCCTTGCACACCAAGAGGCCTCAAGTGGTCACCAAATATGGAACCCTGCAA 

GGAAAACAGATGCATGTGGGGAAGACACCCATCCAAGTCTTTTTAGGAGTCCCCTTCTCCAGA 

CCTCCTCTAGGTATCCTCAGGTTTGCACCTCCAGAACCCCCGGAGCCCTGGAAAGGAATCAGA 

GATGCTACCACCTACCCGCCTGGATGGAGTCTCGCTCTGTCGCCAGGCTGGAGTGCAGTGGCA 

CGATCTCGGCTCACTGCAACCTCCGCCTCCCGGGTTCAAGCGAGTCTCCTGCCTCAGCCTCTG 

AGTGTCTGGGGCTACAGGTGCCTGCAGGAGTCCTGGGGCCAGCTGGCCTCGATGTACGTCAGC 

ACGCGGGAACGGTACAAGTGGCTGCGCTTCAGCGAGGACTGTCTGTACCTGAACGTGTACGCG 

CCGGCGCGCGCGCCCGGGGATCCCCAGCTGCCAGTGATGGTCTGGTTCCCGGGAGGCGCCTTC 

ATCGTGGGCGCTGCTTCTTCGTACGAGGGCTCTGACTTGGCCGCCCGCGAGAAAGTGGTGCTG 

GTGTTTCTGCAGCACAGGCTCGGCATCTTCGGCTTCCTGAGCACGGACGACAGCCACGCGCGC 

GGGAACTGGGGGCTGCTGGACCAGATGGCGGCTCTGCGCTGGGTGCAGGAGAACATCGCAGCC 

TTCGGGGGAGACCCAGGAAATGTGACCCTGTTCGGCCAGTCGGCGGGGGCCATGAGCATCTCA 

GGACTGATGATGTCACCCCTAGCCTCGGGTCTCTTCCATCGGGCCATTTCCCAGAGTGGCACC 

GCGTTATTCAGACTTTTCATCACTAGTAACCCACTGAAAGTGGCCAAGAAGGTTGCCCACCTG 

GCTGGATGCAACCACAACAGCACACAGATCCTGGTAAACTGCCTGAGGGCACTATCAGGGACC 

AAGGTGATGCGTGTGTCCAACAAGATGAGATTCCTCCAACTGAACTTCCAGAGAGACCCGGAA 

GAGATTATCTGGTCCATGAGCCCTGTGGTGGATGGTGTGGTGATCCCAGATGACCCTTTGGTG 

CTCCTGACCCAGGGGAAGGTTTCATCTGTGCCCTACCTTCTAGGTGTCAACAACCTGGAATTC 

AATTGGCTCTTGCCTTATAATATCACCAAGGAGCAGGTACCACTTGTGGTGGAGGAGTACCTG 

GACAATGTCAATGAGCATGACTGGAAGATGCTACGAAACCGTATGATGGACATAGTTCAAGAT 

GCCACTTTCGTGTATGCCACACTGCAGACTGCTCACTACCACCGAGAAACCCCAATGATGGGA 

ATCTGCCCTGCTGGCCACGCTACAACAAGGATGAAAAGTACCTGCAGCTGGATTTTACCACAA 

GAGTGGGCATGAAGCTCAAGGAGAAGAAGATGGCTTTTTGGATGAGTCTGTACCAGTCTCAAA 

GACCTGAGAAGCAGAGGCAATTCTAAGGGTGGCTATGCAGGAAGGAGCCAAAGAGGGGTTTGC 

CCCCACCATCCAGGCCCTGGGGAGACTAGCCATGGACATACCTGGGGACAAGAGTTCTACCCA 

CCCCAGTTTAGAACTGCAGGAGCTCCCTGCTGCCTCCAGGCCAAAGCTAGAGCTTTTGCCTGT 

TGTGTGGGACCTGCACTGCCCTTTCCAGCCTGACATCCCATGATGCCCCTCTACTTCACTGTT 

GACATCCAGTTAGGCCAGGCCCTGTCAACACCACACTGTGCTCAGCTCTCCAGCCTCAGGACA 

ACCTCTTTTTTTCCCTTCTTCAAATCCTCCCACCCTTCAATGTCTCCTTGTGACTCCTTCTTA 

TGGGAGGTCGACCCAGACTGCCACTGCCCCTGTCACTGCACCCAGCTTGGCATTTACCATCCA 

TCCTGCTCAACCTTGTTCCTGTCTGTTCACATTGGCCTGGAGGCCTAGGGCAGGTTGTGACAT 

GGAGCAAACTTTTGGTAGTTTGGGATCTTCTCTCCCACCCACACTTATCTCCCCCAGGGCCAC ■ 

TCCAAAGTCTATACACAGGGGTGGTCTCTTCAATAAAGAAGTGTTGATTAGAAAAAAAAAAA 
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FIGURE 58 

</usr/seqdb2/sst/DNA/Dnaseqs .min/ss. DNA44179 
<subunit 1 of 1, 545 aa, 1 stop 
<MW: 58934, pi: 9.45, NX(S/T): 4 

MSTGFSFGSGTLGSTTVAAGGTSTGGVFSFGTGTSSNPSVGLNFGNLGSTSTPATTSAPSSGF 
GTGLFGSKPATGFTLGGTNTGALHTKRPQWTKYGTLQGKQMHVGKTPI-QVFLGVPFSRPPLG 
ILRFAPPEPPEPWKGIRDATTYPPGWSLALSPGWSAVARSRLTATSASRVQASLLPQPLSVWG 
YRCLQESWGQLASMYVSTRERYKWLRFSEDCLYLNVYAPARAPGDPQLPViyrWFPGGAFIVGA 
ASSYEGSDLAAREKWLVFLQHRLGIFGFLSTDDSHARGNWGLLDQMAALRWVQENIAAFGGD 
PGNVTLFGQSAGAMSISGLMMSPLASGLFHRAISQSGTALFRLFITSNPLKVAKKVAHLAGCN 
HNSTQILVNCLRALSGTKVMRVSNKMRFLQLNFQRDPEEIIWSMSPVVDGVVIPDDPLVLLTQ 
GKVSSVPYLLGVNNLEFNWLLPYNITKEQVPLWEEYLDNVNEHDWKMLRNRMMDIVQDATFV 
YATLQTAHYHRETPMMGICPAGHATTRMKSTCSWILPQEWA 

Important features : 
Signal peptide : 

amino acids 1-2 9 

Carboxylesterases type-B serine active site. 

amino acids 312-327 

Carboxylesterases type-B signature 2. 

amino acids 218-228 



N-glycosylation sites . 

amino acids 318-321, 380-383 and 465-468 
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FIGURE 59 

CGGACGCGTGGGCTGGGCGCTGCAAAGCGTGTCCCGCCGGGTCCCCGAGCGTCCCGCGCCCTC 

GCCCCGCCM6CTCCTGCTGCTGGGGCTGTGCCTGGGGCTGTCCCTGTGTGTGGGGTCGCAGG 

AAGAGGCGCAGAGCTGGGGCCACTCTTCGGAGCAGGATGGACTCAGGGTCCCGAGGCAAGTCA 

GACTGTTGCAGAGG'CTGAAAACCAAACCTTTGATGACAGAATTCTCAGTGAAGTCTACCATCA 

TTTCCCGTTATGCCTTCACTACGGTTTCCTGCAGAATGCTGAACAGAGCTTCTGAAGACCAGG 

ACATTGAGTTCCAGATGCAGATTCCAGCTGCAGCTTTCATCACCAACTTCACTATGCTTATTG 

GAGACAAGGTGTATCAGGGCGAAATTACAGAGAGAGAAAAGAAGAGTGGTGATAGGGTAAAAG 

AGAAAAGGAATAAAACCACAGAAGAAAATGGAGAGAAGGGGACTGAAATATTCAGAGCTTCTG 

CAGTGATTCCCAGCAAGGACAAAGCCGCCTTTTTCCTGAGTTATGAGGAGCTTCTGCAGAGGC 

GCCTGGGCAAGTACGAGCACAGCATCAGCGTGCGGCCCCAGCAGCTGTCCGGGAGGCTGAGCG 

TGGACGTGAATATCCTGGAGAGCGCGGGCATCGCATCCCTGGAGGTGCTGCCGCTTCACAACA 

GCAGGCAGAGGGGCAGTGGGCGCGGGGAAGATGATTCTGGGCCTCCCCCATCTACTGTCATTA 

ACCAAAATGAAACATTTGCCAACATAATTTTTAAACCTACTGTAGTACAACAAGCCAGGATTG 

CCCAGAATGGAATTTTGGGAGACTTTATCATTAGATATGACGTCAATAGAGAACAGAGCATTG 

GGGACATCCAGGTTCTAAATGGCTATTTTGTGCACTACTTTGCTCCTAAAGACCTTCCTCCTT 

TACCCAAGAATGTGGTATTCGTGCTTGACAGCAGTGCTTCTATGGTGGGAACCAAACTCCGGC 

AGACCAAGGATGCCCTCTTCACAATTCTCCATGACCTCCGACCCCAGGACCGTTTCAGTATCA 

TTGGATTTTCCAACCGGATCAAAGTATGGAAGGACCACTTGATATCAGTCACTCCAGACAGCA 

TCAGGGATGGGAAAGTGTACATTCACCATATGTCACCCACTGGAGGCACAGACATCAACGGGG 

CCCTGCAGAGGGCCATCAGGCTCCTCAACAAGTACGTGGCCCACAGTGGCATTGGAGACCGGA 

GCGTGTCCCTCATCGTCTTCCTGACGGATGGGAAGCCCACGGTCGGGGAGACGCACACCCTCA 

AGATCCTCAACAACACCCGAGAGGCCGCCCGAGGCCAAGTCTGCATCTTCACCATTGGCATCG 

GCAACGACGTGGACTTCAGGCTGCTGGAGAAACTGTCGCTGGAGAACTGTGGCCTCACACGGC 

GCGTGCACGAGGAGGAGGACGCAGGCTCGCAGCTCATCGGGTTCTACGATGAAATCAGGACCC 

CGCTCCTCTCTGACATCCGCATCGATTATCCCCCCAGCTCAGTGGTGCAGGCCACCAAGACCC 

TGTTCCCCAACTACTTCAACGGCTCGGAGATCATCATTGCGGGGAAGCTGGTGGACAGGAAGC 

TGGATCACCTGCACGTGGAGGTCACCGCCAGCAACAGTAAGAAATTCATCATCCTGAAGACAG 

ATGTGCCTGTGCGGCCTCAGAAGGCAGGGAAAGATGTCACAGGAAGCCCCAGGCCTGGAGGCG 

ATGGAGAGGGGGACACCAACCACATCGAGCGTCTCTGGAGCTACCTCACCACAAAGGAGCTGC 

TGAGCTCCTGGCTGCAAAGTGACGATGAACCGGAGAAGGAGCGGCTGCGGCAGCGGGCCCAGG 

CCCTGGCTGTGAGCTACCGCTTCCTCACTCCCTTCACCTCCATGAAGCTGAGGGGGCCGGTCC 

CACGCATGGATGGCCTGGAGGAGGCCCACGGCATGTCGGCTGCCATGGGACCCGAACCGGTGG 

TGCAGAGCGTGCGAGGAGCTGGCACGCAGCCAGGACCTTTGCTCAAGAAGCCAAACTCCGTCA 

AAAAAAAACAAAACAAAACAAAAAAAAGACATGGGAGAGATGGTGTTTTTCCTCTCCACCACC 

TGGGGATACGATGAGAAGATGGCCACCTGCAAGCCAGGAAGACGGCCCTCACCAGACACCATG 

TCTGCTGGCACCTTGATCTTGGACCTCCCAGCCTCCAGAACTGTGAGAAATAAATGTGTTTTG 

TTTAAGCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 60 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA44192 
<subunit 1 of 1, 694 aa, 1 stop 
<MW: 77400, pi: 9.54, NX(S/T): 6 

MLLLLGLCLGLSLCVGSQEEAQSWGHSSEQDGLRVPRQVRLLQRLKTKPLMTEFSVKSTIISR 
YAFTTVSCRMLNRASEDQDIEFQMQIPAAAFITNFTMLIGDKVYQGEITEREKKSGDRVKEKR 
NKTTEENGEKGTEI FRAS AVI PSKDKAAFFLS YEELLQRRLGKYEHS I SVRPQQLSGRLSVDV 
NILESAGIASLEVLPLHNSRQRGSGRGEDDSGPPPSTVINQNETFANIIFKPTWQQARIAQN 
GILGDFIIRYDVNREQSIGDIQVLNGYFVHYFAPKDLPPLPKNVVFVLDSSASMVGTKLRQTK 
DALFTILHDLRPQDRFSIIGFSNRIKVWKDHLISVTPDSIRDGKVYIHHMSPTGGTDINGALQ 
RAIRLLNKYVAHSGIGDRSVSLIVFLTDGKPTVGETHTLKILNNTREAARGQVCIFTIGIGND 
VDFRLLEKLSLENCGLTRRVHEEEDAGSQLIGFYDEIRTPLLSDIRIDYPPSSVVQATKTLFP 
NYFNGSEIIIAGKLVDRKLDHLHVEVTASNSKKFIILKTDVPVRPQKAGKDVTGSPRPGGDGE 
GDTNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQRAQALAVSYRFLTPFTSMKLRGPVPRM 
DGLEEAHGMSAAMGPEPWQSVRGAGTQPGPLLKKPNSVKKKQNKTKKRHGRDGVFPLHHLGIR 

Signal sequence . 

amino acids 1-14 

N-glycosylation sites . 

amino acids 97-101, 127-131, 231-235, 421-425, 508-512, .674-678 

Glycosaminoglycan attachment sites . 

amino acids 213-217, 391-395 

N-myristoylation sites . 

amino acids 6-12, 10-16, 212-218, 370-376, 632-638, 638-644 
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FIGURE 61 

CAGGAACCCTCTCTTTGGGTCTGGATTGGGACCCCTTTCCAGTACCATTTTTTCTAGTGAACC 

ACGAAGGGACGATACCAGAAAACACCCTCAACCCAAAGGAAATAGACTACAGCCCCAATTGGC 

TGACTTTGGCTATAGAAAAAAGAAAGGAACGAAAAGAGACAGTTTTTTTTGGAAAGCTAAGTC 

TTCCCTTTATCGAGTCAAGAAACCCCCCCTTCTTGAGCTATTTACAGCTTTTAACAATTGAGT 

AAAGTACGCTCCGGTCACCATGGTGACAGCCGCCCTGGGTCCCGTCTGGGCAGCGCTCCTGCT 

CTTTCTCCTGATGTGTGAGATCCGTATGGTGGAGCTCACCTTTGACAGAGCTGTGGCCAGCGG 

CTGCCAACGGTGCTGTGACTCTGAGGACCCCCTGGATCCTGCCCATGTATCCTCAGCCTCTTC 

CTCCGGCCGCCCCCACGCCCTGCCTGAGATCAGACCCTACATTAATATCACCATCCTGAAGGG 

TGACAAAGGGGACCCAGGCCCAATGGGCCTGCCAGGGTACATGGGCAGGGAGGGTCCCCAAGG 

GGAGCCTGGCCCTCAGGGCAGCAAGGGTGACAAGGGGGAGATGGGCAGCCCCGGCGCCCCGTG 

CCAGAAGCGCTTCTTCGCCTTCTCAGTGGGCCGCAAGACGGCCCTGCACAGCGGCGAGGACTT 

CCAGACGCTGCTCTTCGAAAGGGTCTTTGTGAACCTTGATGGGTGCTTTGACATGGCGACCGG 

CCAGTTTGCTGCTCCCCTGCGTGGCATCTACTTCTTCAGCCTCAATGTGCACAGCTGGAATTA 

CAAGGAGACGTACGTGCACATTATGCATAACCAGAAAGAGGCTGTCATCCTGTACGCGCAGCC 

CAGCGAGCGCAGCATCATGCAGAGCCAGAGTGTGATGCTGGACCTGGCCTACGGGGACCGCGT 

CTGGGTGCGGCTCTTCAAGCGCCAGCGCGAGAACGCCATCTACAGCAACGACTTCGACACCTA 

CATCACCTTCAGCGGCCACCTCATCAAGGCCGAGGACGACTGAGGGCCTCTGGGCCACCCTCC 

CGGCTGGAGAGCTCAGGTGCTGGTCCCGTCCCCTGCAGGGCTCAGrTTGCACTGCTGTGAAGC 

AGGAAGGCCAGGGAGGTCCCCGGGGACCTGGCATTCTGGGGAGACCCTGCTTCTATCTTGGCT 

GCCATCATCCCTCCCAGCCTATTTCTGCTCCTCTCTTCTCTCTTGGACCTATTTTAAGAAGCT 

TGCTAACCTAAATATTCTAGAACTTTCCCAGCCTCGTAGCCCAGCACTTCTCAAACTTGGAAA 

TGCATGCGAATCACCCGGGGTTCGTGTTAAATGCAGATTCTGACTCAGCAGGTCTGAGTGGGT 

CCAGGATTCTGTGTTTCTCATATGTTCCTGGGTGATGCTGATGGGGTCAGTCTATGAACCACA 

CTGGAGCAACCAGGTTCTAGGACTTTCTCAATATTCTAGTACTTTCTGAACATTCTGGAATCC 

TCCCCACATTCTAGAATTCTCCCAACATTTTTTTTTCTTGAGACAGAGTCTTGCTCTGTTGCC 

CAGGCTAGAGTGCAGTGGTGCAATCTCAGTTCACTGCAACCTCTGCCTCCCGGGTTCAAGCGA 

TTCTTCTGCCTCAGCCTCCCTAGTGGCTGGGATTACAGGCGCCTGCTACCATGCCTGGCTAAT 

TTTTGTATTTTTAGTAGAGATGGGGTTTCACCATATTGGCCAGGCTGGTCTTGAACTCCTGAC 

TTCAGGTGACCCACCCGCCTCGGCCTCTCAAAATGCTGGGATTACAGGTGTGAGCCACCGTGC 

CTGGCCAATTCCAACATTCTTAAATTCTCTCATCCCTCCAGGGCTCCCCGTGCTATGTTCTCT 

TTACCCCTTCCCCCTCTTCTCTTGCTCAGGCCTGCACCACTGCAGCCACCGTTCATTTATTCA 

TTCATTAAACACTGAGCACTCACTCTGTGCTGGGTCCCGGGAAGGGTGAGGGGGTCAGACACA 

GGCCCTGCCCCTGCCCTCAGTGACTGGCCAGTCCAGCCCAGGCGGGGAGAGATGTGTACATAG 

GTTTTAAAGCAGACCCAGAGCTCATGGGGGCCTGTGTTCTGGGTGTTCAGGTGCTGCTGGTCC 

TCCATTACCCACTGCTCCCCAAGGCTGGTGGGACGGGGTCCCGGTGGCAGGGGCAGGTATCTC 

CTTCCCGTTCCTCATCCACCTGCCCAGTGCTCATCGTTACAGCAAACCCCAGGGGGCCTTGGC 

CAGGTCAAGGGTTCTGTGAGGAGAGGACCCAGGAGTGTGGGGGCATTTGGGGGGTGAAGTGGC 

CCCCGAAGAATGGAACCCACACCCATAGCTCTCCCCACAGCTGATACGGCATCCTGCGAGAAG 

ACCTGCCCTCCTCACTGGGATCCCCTTCCTGCCTCCTCCCAGGGCTCTGCCAGGGCCTTGCTC 

AGTCCCTTCCACCAAAGTCATCTGAACTTCCGTTTCCCCAGGGCCTCCAGCTGCCCTCAGACA 

CTGATGTCTGTCCCCAGGTGCTCTCTGCCCCTCATGCCCCTCTCACCGGCCCAGTGCCCCGAC 

TCTCCAGGCTTTATCAAGGTGCTAAGGCCCGGGTGGGCAGCTCCTCGTCTCAGAGCCCTCCTC 

CGGCCTGGTGCTGCCTTTACAAACACCTGCAGGAGAAGGGCCACGGAAGCCCCAGGCTTTAGA 

GCCCTCAGCAGGTCTGGGGAGCTAGAGCAAAGGAGGGACCTCAGGCCTTCCGTTTCTTCTTCC 

AGGGTGGGGTGGCCTGGTGTTCCCCTAGCCTTCCAAACCCAGGTGGCCTGCCCTTCTCCCCAG 

AGGGAGGCGGCCTCCGCCCATTGGTGCTCATGCAGACTCTGGGGCTGAGGTGCCCCGGGGGGT 

GATCTCTGGTGCTCACAGCCGAGGGAGCCGTGGCTCCATGGCCAGATGACGGAAACAGGGTCT 

GACCAAGTGCCAGGAAGACCTGTGCTATAAACCACCCTGCCTGATCCTGCCCCTGCCTGACCC 

CGCCACGCCCTGCCGTCCAGCATGATTAAAGAATGCTGTCTCCTCTTGGAAAAAAAAAAAAAAAA 
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FIGURE 62 

MVTAALGPVWAALLLFLLMCEIRMVELTFDRAVASGCQRCCDSEDPLDPAHVSSASSSGRPHA 

LPEIRPYINITILKGDKGDPGPMGLPGYMGREGPQGEPGPQGSKGDKGEMGSPGAPCQKRFFA 

FSVGRKTALHSGEDFQTLLFERVFVNLDGCFDMATGQFAAPLRGIYFFSLNVHSWNYKETYVH 

IMHNQKEAVILYAQPSERSIMQSQSVMLDLAYGDRVWVRLFKRQRENAIYSNDFDTYITFSGH 
LIKAEDD 

Important features: 
Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 72-75 

Clq domain proteins . 

amino acids 144-178, 78-111 and 84-117 
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ATGGGAAGCCAGTAACACTGTGGCCTACTATCTCTTCCGTGGTGCCATCTACATTTTTGGGAC 
TCGGGAATTATGAGGTAGAGGTGGAGGCGGAGCCGGATGTCAGAGGTCCTGAAATAGTCACCA 
TGGGGGAAAATGATCCGCCTGCTGTTGAAGCCCCCTTCTCATTCCGATCGCTTTTTGGCCTTG 
ATGATTTGAAAATAAGTCCTGTTGCACCAGATGCAGATGCTGTTGCTGCACAGATCCTGTCAC 
TGCTGCCATTGAAGTTTTTTCCAATCATCGTCATTGGGATCATTGCATTGATATTAGCACTGG 
CCATTGGTCTGGGCATCCACTTCGACTGCTCAGGGAAGTACAGATGTCGCTCATCCTTTAAGT 
GTATCGAGCTGATAGCTCGATGTGACGGAGTCTCGGATTGCAAAGACGGGGAGGACGAGTACC 
GCTGTGTCCGGGTGGGTGGTCAGAATGCCGTGCTCCAGGTGTTCACAGCTGCTTCGTGGAAGA 
CCATGTGCTCCGATGACTGGAAGGGTCACTACGCAAATGTTGCCTGTGCCCAACTGGGTTTCC 
CAAGCTATGTGAGTTCAGATAACCTCAGAGTGAGCTCGCTGGAGGGGCAGTTCCGGGAGGAGT 
TTGTGTCCATCGATCACCTCTTGCCAGATGACAAGGTGACTGCATTACACCACTCAGTATATG 
TGAGGGAGGGATGTGCCTCTGGCCACGTGGTTACCTTGCAGTGCACAGCCTGTGGTCATAGAA 
GGGGCTACAGCTCACGCATCGTGGGTGGAAACATGTCCTTGCTCTCGCAGTGGCCCTGGCAGG 
CCAGCCTTCAGTTCCAGGGCTACCACCTGTGCGGGGGCTCTGTCATCACGCCCCTGTGGATCA 
TCACTGCTGCACACTGTGTTTATGACTTGTACCTCCCCAAGTCATGGACCATCCAGGTGGGTC 
TAGTTTCCCTGTTGGACAATCCAGCCCCATCCCACTTGGTGGAGAAGATTGTCTACCACAGCA 
AGTACAAGCCAAAGAGGCTGGGCAATGACATCGCCCTTATGAAGCTGGCCGGGCCACTCACGT 
TCAATGAAATGATCCAGCCTGTGTGCCTGCCCAACTCTGAAGAGAACTTCCCCGATGGAAAAG 
TGTGCTGGACGTCAGGATGGGGGGCCACAGAGGATGGAGGTGACGCCTCCCCTGTCCTGAACC 
ACGCGGCCGTCCCTTTGATTTCCAACAAGATCTGCAACCACAGGGACGTGTACGGTGGCATCA 
TCTCCCCCTCCATGCTCTGCGCGGGCTACCTGACGGGTGGCGTGGACAGCTGCCAGGGGGACA 
GCGGGGGGCCCCTGGTGTGTCAAGAGAGGAGGCTGTGGAAGTTAGTGGGAGCGACCAGCTTTG 
GCATCGGCTGCGCAGAGGTGAACAAGCCTGGGGTGTACACCCGTGTCACCTCCTTCCTGGACT 
GGATCCACGAGCAGATGGAGAGAGACCTAAAAACCTGAAGAGGAAGGGGACAAGTAGCCACCT 
GAGTTCCTGAGGTGATGAAGACAGCCCGATCCTCCCCTGGACTCCCGTGTAGGAACCTGCACA 
CGAGCAGACACCCTTGGAGCTCTGAGTTCCGGCACCAGTAGCAGGCCCGAAAGAGGCACCCTT 
CCATCTGATTCCAGCACAACCTTCAAGCTGCTTTTTGTTTTTTGTTTTTTTGAGGTGGAGTCT 
CGCTCTGTTGCCCAGGCTGGAGTGCAGTGGCGAAATCCCTGCTCACTGCAGCCTCCGCTTCCC 
TGGTTCAAGCGATTCTCTTGCCTCAGCTTCCCCAGTAGCTGGGACCACAGGTGCCCGCCACCA 
CACCCAACTAATTTTTGTATTTTTAGTAGAGACAGGGTTTCACCATGTTGGCCAGGCTGCTCT 
CAAACCCCTGACCTCAAATGATGTGCCTGCTTCAGCCTCCCACAGTGCTGGGATTACAGGCAT 
GGGCCACCACGCCTAGCCTCACGCTCCTTTCTGATCTTCACTAAGAACAAAAGAAGCAGCAAC 
TTGCAAGGGCGGCCTTTCCCACTGGTCCATCTGGTTTTCTCTCCAGGGTCTTGCAAAATTCCT 
GACGAGATAAGCAGTTATGTGACCTCACGTGCAAAGCCACCAACAGCCACTCAGAAAAGACGC 
ACCAGCCCAGAAGTGCAGAACTGCAGTCACTGCACGTTTTCATCTCTAGGGACCAGAACCAAA 
CCCACCCTTTCTACTTCCAAGACTTATTTTCACATGTGGGGAGGTTAATCTAGGAATGACTCG 
TTTAAGGCCTATTTTCATGATTTCTTTGTAGCATTTGGTGCTTGACGTATTATTGTCCTTTGA 
TTCCAAATAATATGTTTCCTTCCCTCATTGTCTGGCGTGTCTGCGTGGACTGGTGACGTGAAT 
C AAAAT CAT C C AC T G AAA 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA45234 
Xsubunit 1 of 1, 453 aa, 1 stop 
XMW: 49334, pi: 6.32, NX(S/T): 1 

MGENDPPAVEAPFSFRSLFGLDDLKISPVAPDADAVAAQILSLLPLKFFPIIVIGIIALILAL 
AIGLGIHFDCSGKYRCRSSFKCIELIARCDGVSDCKDGEDEYRCVRVGGQNAVLQVFTAASWK 
TMCSDDWKGHYANVACAQLGFPSYVSSDNLRVSSLEGQFREEFVSIDHLLPDDKVTALHHSVY 
VREGCASGHVVTLQCTACGHRRGYSSRIVGGNMSLLSQWPWQASLQFQGYHLCGGSVITPLWI 
ITAAHCVYDLYLPKSWTIQVGLVSLLDNPAPSHLVEKIVYHSKYKPKRLGNDIALMKLAGPLT 
FNEMIQPVCLPNSEENFPDGKVCWTSGWGATEDGGDASPVLNHAAVPLISNKICNHRDVYGGI 
ISPSMLCAGYLTGGVDSCQGDSGGPLVCQERRLWKLVGATSFGIGCAEVNKPGVYTRVTSFLD 
WIHEQMERDLKT 

Signal Peptide : 

amino acids 1-20 

Transmembrane domain: 

amino acids 240-284 
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CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGT 
GAGGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAG 
AACGCTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATTCCATCAACCCC 
ACACAACTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTC 
AGGAGGACTTTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATA 
GAGTTAAATGTGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGATGCAGTATGACTAC 
TATTCTTCATATTTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCA 
TATGCTGTGTGCAGACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCC 
TTTTTACTAGCAAAAGTGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTG 
CCCATCATTTCATTCATCCTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCT 
CAAGAAGCAGAAGAAGAAAACAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTT 
ATACCTGGTGGTCTTTCTGATGGTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAA 
GAAGCTGAAGAAAAACAGGACAGTGAGAAACCACTTTTAGAACT ATGA GTACTACTTTTGTTA 
AATGTGAAAAACCCTCACAGAAAGTCATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTG 
TCGACAGTAAAGTTGAAATGGTGACGTCCACTGCTGGCTTTATTGAACAGCTAATAAAGATTT 
ATTTATTGTAATACCTCACAAACGTTGTACCATATCCATGCACATTTAGTTGCCTGCCTGTGG 
CTGGTAAGGTAATGTCATGATTCATCCTCTCTTCAGTGAGACTGAGCCTGATGTGTTAACAAA 
TAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATCAAAAGACTTAATATATTGAAGTAACACTT 
TTTTAGTAAGCAAGATACCTTTTTATTTCAATTCACAGAATGGAATTTTTTTGTTTCATGTCT 
CAGATTTATTTTGTATTTCTTTTTTAACACTCTACATTTCCCTTGTTTTTTAACTCATGCACA 
TGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTGACATGTCAATGTGGCTAGTTTTA 
TTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGACTTGCAAAAGGGGAAGAAAGG 
AATTGCGAATACATGTAAAATGTCACCAGACATTTGTATTATTTTTATCATGAAATCATGTTT 
TTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGCACAAAATGACTTAAACC 
ATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAACTAAATTAAAAA 
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MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVTFDL 
LFVTLLWIIELNVNGGIENTLEKEVMQYDYYSSYFDIFLIAVFRFKVLILAYAVCRLRHWWAI 
ALTTAVTSAFLLAKVILSKLFSQGAFGYVLPIISFILAWIETWFLDFKVLPQEAEEENRLLIV 
QDASERAALIPGGLSDG'QFYSPPESEAGSEEAEEKQDSEKPLLEL " 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains : 

amino acids 54-72, 100-118, 130-144, 146-166 
N-myristoylation sites. 

amino acids 14-20, 78-84, 79-85, 202-208, 217-223 
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AATAAAGCTTCCTTAATGTTGTATATGTCTTTGAAGTACATCCGTGCATTTTTTTTTAGCATC 
CAACCATTCCTCCCTTGTAGTTCTCGCCCCCTCAAATCACCCTCTCCCGTAGCCCACCCGACT 
AACATCTCAGTCTCTGAAAATGCACAGAGATGCCTGGCTACCTCGCCCTGCCTTCAGCCTCAC 
GGGGCTCAGTCTCTTTTTCTCTTTGGTGCCACCAGGACGGAGCATGGAGGTCACAGTACCTGC 
CACCCTCAACGTCCTCAATGGCTCTGACGCCCGCCTGCCCTGCACCTTCAACTCCTGCTACAC 
AGTGAACCACAAACAGTTCTCCCTGAACTGGACTTACCAGGAGTGCAACAACTGCTCTGAGGA 
GATGTTCCTCCAGTTCCGCATGAAGATCATTAACCTGAAGCTGGAGCGGTTTCAAGACCGCGT 
GGAGTTCTCAGGGAACCCCAGCAAGTACGATGTGTCGGTGATGCTGAGAAACGTGCAGCCGGA 
GGATGAGGGGATTTACAACTGCTACATCATGAACCCCCCTGACCGCCACCGTGGCCATGGCAA 
GATCCATCTGCAGGTCCTCATGGAAGAGCCCCCTGAGCGGGACTCCACGGTGGCCGTGATTGT 
GGGTGCCTCCGTCGGGGGCTTCCTGGCTGTGGTCATCTTGGTGCTGATGGTGGTCAAGTGTGT 
GAGGAGAAAAAAAGAGCAGAAGCTGAGCACAGATGACCTGAAGACCGAGGAGGAGGGCAAGAC 
GGACGGTGAAGGCAACCCGGATGATGGCGCCAAGTAGTGGGTGGCCGGCCCTGCAGCCTCCCG 
TGTCCCGTCTCCTCCCCTCTCCGCCCTGTACAGTGACCCTGCCTGCTCGCTCTTGGTGTGCTT 
CCCGTGACCTAGGACCCCAGGGCCCACCTGGGGCCTCCTGAACCCCCGACTTCGTATCTCCCA 
CCCTGCACCAAGAGTGACCCACTCTCTTCCATCCGAGAAACCTGCCATGCTCTGGGACGTGTG 
GGCCCTGGGGAGAGGAGAGAAAGGGCTCCCACCTGCCAGTCCCTGGGGGGAGGCAGGAGGCAC 
ATGTGAGGGTCCCCAGAGAGAAGGGAGTGGGTGGGCAGGGGTAGAGGAGGGGCCGCTGTCACC 
TGCCCAGTGCTTGCCTGGCAGTGGCTTCAGAGAGGACCTGGTGGGGAGGGAGGGCTTTCCTGT 
GCTGACAGCGCTCCCTCAGGAGGGCCTTGGCCTGGCACGGCTGTGCTCCTCCCCTGCTCCCAG 
CCCAGAGCAGCCATCAGGCTGGAGGTGACGATGAGTTCCTGAAACTTGGAGGGGCATGTTAAA 
GGGATGACTGTGCATTCCAGGGCACTGACGGAAAGCCAGGGCTGCAGGCAAAGCTGGACATGT 
GCCCTGGCCCAGGAGGCCATGTTGGGCCCTCGTTTCCATTGCTAGTGGCCTCCTTGGGGCTCC 
TGTTGGCTCCTAATCCCTTAGGACTGTGGATGAGGCCAGACTGGAAGAGCAGCTCCAGGTAGG 
GGGCCATGTTTCCCAGCGGGGACCCACCAACAGAGGCCAGTTTCAAAGTCAGCTGAGGGGCTG 
AGGGGTGGGGCTCCATGGTGAATGCAGGTTGCTGCAGGCTCTGCCTTCTCCATGGGGTAACCA 
CCCTCGCCTGGGCAGGGGCAGCCAAGGCTGGGAAATGAGGAGGCCATGCACAGGGTGGGGCAG 
CTTTCTTTGGGGCTTCAGTGAGAACTCTCCCAGTTGCCCTTGGTGGGGTTTCCACCTGGCTTT 
TGGCTACAGAGAGGGAAGGGAAAGCCTGAGGCCGGCATAAGGGGAGGCCTTGGAACCTGAGCT 
GCCAATGCCAGCCCTGTCCCATCTGCGGCCACGCTACTCGCTCCTCTCCCAACAACTCCCTTC 
GTGGGGACAAAAGTGACAATTGTAGGCCAGGCACAGTGGCTCACGCCTGTAATCCCAGCACTT 
TGGGAGGCCAAGGCGGGTGGATTACCTCCATCTGTTTAGTAGAAATGGGCAAAACCCCATCTC 
TACTAAAAATACAAGAATTAGCTGGGCGTGGTGGCGTGTGCCTGTAATCCCAGCTATTTGGGA 
GGCTGAGGCAGGAGAATCGCTTGAGCCCGGGAAGCAGAGGTTGCAGTGAACTGAGATAGTGAT 
AGTGCCACTGCAATTCAGCCTGGGTGACATAGAGAGACTCCATCTCAAAAAAAA 
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</usr/seqdb2/sst/DNA/Dnaseqs -min/ss - DNA45415 
<subunit 1 of 1, 215 aa, 1 stop 
<MW: 24326, pi: 6.32, NX(S/T): 4 

MHRDAWLPRPAFSLTGLSLFFSLVPPGR'SMEVTVPATLNVLNGSDARLPCTFNSCYTVNHKQF 
SLNWTYQECNNCSEEMFLQFRMKIINLKLERFQDRVEFSGNPSKYDVSVMLRNVQPEDEGIYN 
CYIMNPPDRHRGHGKIHLQVLMEEPPERDSTVAVIVGASVGGFLAWILVLMWKCVRRKKEQ 
KLSTDDLKTEEEGKTDGEGNPDDGAK 

Important features: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 161-179 

Izomunoglobulin-like fold: 

amino acids 83-127 

N-glycosylation sites . 

amino acids 42-45, 66-69 and 74-77 
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GGCGCCTGGTTCTGCGCGTACTGGCTGTACGGAGCAGGAGCAAGAGGTCGCCGCCAGCCTCCGCCGCCGAGCCTC 
GTTCGTGTCCCCGCCCCTCGCTCCTGCAGCTACTGCTCAGAAACGCTGGGGCGCCCACCCTGGCAGACTAACGAA 
GCAGCTCCCTTCCCACCCCAACTGCAGGTCTAATTTTGGACGCTTTGCCTGCCATTTCTTCCAGGTTGAGGGAGC 
CGCAGAGGCGGAGGCTCGCGTATTCCTGCAGTCAGCACCCACGTCGCCCCCGGACGCTCGGTGCTCAGGCCCTTC 
GCGAGCGGGGCTCTCCGTCTGCGGTCCCTTGTGAAGGCTCTGGGCGGCTGCAGAGGCCGGCCGTCCGGTTTGGCT 
CACCTCTCCCAGGAAACTTCACACTGGAGAGCCAAAAGGAGTGGAAGAGCCTGTCTTGGAGATTTTCCTGGGGAA 
ATCCTGAGGTCATTCATTMGAAGTGTACCGCGCGGGAGTGGCTCAGAGTAACCACAGTGCTGTTCATGGCTAGA 
GCAATTCCAGCCATGGTGGTTCCCAATGCCACTTTATTGGAGAAACTTTTGGAAAAATACATGGATGAGGATGGT 
GAGTGGT GGATAGCCAAACAAC GAGGGAAAAG GGC C AT CACAGACAAT GACATGCAGAGTAT TT T GGACCTT CAT 
AATAAATTACGAAGTCAGGT GTAT CC AACAGCCTCTAATAT GGAGTATATGACATGGGATGT AGAGCT GGAAAGA 
TCTGCAGAATCCTGGGCTGAAAGTTGCTTGTGGGAACATGGACCTGCAAGCTTGCTTCCATCAATTGGACAGAAT 
TTGGGAGCACACTGGGGAAGATATAGGCCCCCGACGTTTCATGTACAATCGTGGTATGATGAAGTGAAAGACTTT 
AGCTACCCATATGAACATGAATGCAACCCATATTGTCCATTCAGGTGTTCTGGCCCTGTATGTACACATTATACA 
CAGGTCGTGTGGGCAACTAGTAACAGAATCGGTTGTGCCATTAATTTGTGTCATAACATGAACATCTGGGGGCAG 
ATATGGCCCAAAGCTGTCTACCTGGTGTGCAATTACTCCCCAAAGGGAAACTGGTGGGGCCATGCCCCTTACAAA 
CATGGGCGGCCCTGTTCTGCTTGCCCACCTAGTTTTGGAGGGGGCTGTAGAGAAAATCTGTGCTACAAAGAAGGG 
T CAG ACAGGT ATT AT C CCCCT CGAGAAGAGGAAACAAAT GAAATAGAACGACAGC AGT CACAAGT CCAT GACACC 
CAT GT CCGGACAAGATCAGATGATAGTAGCAGAAATGAAGTCATAAGCGCACAGCAAAT GT CCCAAAT TGTTT CT 
TGTGAAGTAAGATTAAGAGATCAGTGCAAAGGAACAACCTGCAATAGGTACGAATGTCCTGCTGGCTGTTTGGAT 
AGTAAAGCTAAAGTTATTGGCAGTGT ACAT TAT GAAAT GCAATCCAGCATCTGTAGAGCTGCAATTCATTATGGT 
ATAATAGACAATGATGGTGGCTGGGTAGATATCACTAGACAAGGAAGAAAGCATTATTTCATCAAGTCCAATAGA 
AATGGTATTCAAACAATTGGCAAATATCAGTCTGCTAATTCCTTCACAGTCTCTAAAGTAACAGTTCAGGCTGTG 
ACTTGTGAAACAACTGTGGAACAGCTCTGTCCATTTCATAAGCCTGCTTCACATTGCCCAAGAGTATACTGTCCT 
CGTAACTGTATGCAAGCAAATCCACATTATGCTCGTGTAATTGGAACTCGAGTTTATTCTGATCTGTCCAGTATC 
T GCAGAGC AGC AGT ACAT GCTGGAGTGGT TCGAAAT CACGGTGGTTATGTTGATGTAATGCCT GTGGACAAAAGA 
AAGACCTACATTGCTTCTTTTCAGAATGGAATCTTCTCAGAAAGTTTACAGAATCCTCCAGGAGGAAAGGCATTC 
AGAGTGTTTGCTGTTGTGTGAAACTGAATACTTGGAAGAGGACCATAAAGACTATTCCAAATGCAATATTTCTGA 
ATTTTGTATAAAACTGTAACATTACTGTACAGAGTACATCAACTATTTTCAGCCCAAAAAGGTGCCAAATGCATA 
T AAAT CTTGAT AAACAAAGT CTAT AAAATAAAACATGGGACAT TAGCT T T GGGAAAAGTAAT GAAAATATAAT GG 
TTTTAGAAATCCTGTGTTAAATATTGCTATATTTTCTTAGCAGTTATTTCTACAGTTAATTACATAGTCATGATT 
GTTCTACGTTTCATATATTATATGGTGCTTTGTATATGCCACTAATAAAATGAATCTAAACATTGAATGTGAATG 
GCCCTCAGAAAATCATCTAGTGCATTTAAAAATAATCGACTCTAAAACTGAAAGAAACCTTATCACATTTTCCCC 
AGTTCAATGCTATGCCATTACCAACTCCAAATAATCTCAAATAATTTTCCACTTAATAACTGTAAAGTTTTTTTC 
T GT TAAT T T AGGCAT AT AGAAT ATTAAATTCT GAT ATTGCACTT CTT ATTTTATATAAAAT AATCCTTTAAT AT C 
CAAATGAATCTGTTAAAATGTTTGATTCCTTGGGAATGGCCTTAAAAATAAATGTAATAAAGTCAGAGTGGTGGT 
ATGAAAACATTCCTAGTGATCATGTAGTAAATGTAGGGTTAAGCATGGACAGCCAGAGCTTTCTATGTACTGTTA 
AAATTGAGGTCACATATTTTCTTTTGTATCCTGGCAAATACTCCTGCAGGCCAGGAAGTATAATAGCAAAAAGTT 
GAACAAAGATGAACTAATGTATTACATTACCATT GCCACT GAT T T TTT T TAAAT GGTAAATGACCT T GTAT AT AA 
ATATTGCCATATCATGGTACCTATAATGGTGATATATTTGTTTCTATGAAAAATGTATTGTGCTTTGATACTAAA 
AATCTGTAAAATGTTAGTTTTGGTAATTTTTTTTCTGCTGGTGGATTTACATATTAAATTTTTTCTGCTGGTGGA 
TAAACATT AAAAT TAAT CAT GTTT CAAAAAAAAAAAAA 
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FIGURE 70 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss. DNA45417 
<subunit 1 of 1, 500 aa, 1 stop 
<MW: 56888, pi: 8.53, NX(S/T): 2 

MKCTAREWLRVTTVLFMARAIPAMWPNATLLEKLLEKYMDEDGEWWIAKQRGKRAITDNDMQ 
SILDLHNKLRSQVYPTASNMEYMTWDVELERSAESWAESCLWEHGPASLLPSIGQNLGAHWGR 
YRPPTFHVQSWYDEVKDFSYPYEHECNPYCPFRCSGPVCTHYTQWWATSNRIGCAINLCHNM 
NIWGQIWPKAVYLVCNYSPKGNWWGHAPYKHGRPCSACPPSFGGGCRENLCYKEGSDRYYPPR 
EEETNEIERQQSQVHDTHVRTRSDDSSRNEVISAQQMSQIVSCEVRLRDQCKGTTCNRYECPA 
GCLDSKAKVIGSVHYEMQSSICRAAIHYGIIDNDGGWVDITRQGRKHYFIKSNRNGIQTIGKY 
QSANSFTVSKVTVQAVTCETTVEQLCPFHKPASHCPRVYCPRNCMQANPHYARVIGTRVYSDL 
SSICRAAVHAGWRNHGGYVDVMPVDKRKTYIASFQNGIFSESLQNPPGGKAFRVFAVV 

Important features: 
Signal peptide: 

amino acids 1-2 0 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 protein 

amino acids 165-186, 196-218, 134-146, 96-108 and 58-77 

N-glycosylation site 

amino acids 28-31 
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FIGURE 71 

CAGCCCCGCGCGCCGGCCGAGTCGCTGAGCCGCGGCTGCCGGACGGGACGGGACCGGCTAGGC 

TGGGCGCGCCCCCCGGGCCCCGCCGTGGGCATGGGCGCACTGGCCCGGGCGCTGCTGCTGCCT 

CTGCTGGCCCAGTGGCTCCTGCGCGCCGCCCCGGAGCTGGCCCCCGCGCCCTTCACGCTGCCC 

CTCCGGGTGGCCGCGGCCACGAACCGCGTAGTTGCGCCCACCCCGGGACCCGGGACCCCTGCC 

GAGCGCCACGCCGACGGCTTGGCGCTCGCCCTGGAGCCTGCCCTGGCGTCCCCCGCGGGCGCC 

GCCAACTTCTTGGCCATGGTAGACAACCTGCAGGGGGACTCTGGCCGCGGCTACTACCTGGAG 

ATGCTGATCGGGACCCCCCCGCAGAAGCTACAGATTCTCGTTGACACTGGAAGCAGTAACTTT 

GCCGTGGCAGGAACCCCGCACTCCTACATAGACACGTACTTTGACACAGAGAGGTCTAGCACA 

TACCGCTCCAAGGGCTTTGACGTCACAGTGAAGTACACACAAGGAAGCTGGACGGGCTTCGTT 

GGGGAAGACCTCGTCACCATCCCCAAAGGCTTCAATACTTCTTTTCTTGTCAACATTGCCACT 

ATTTTTGAATCAGAGAATTTCTTTTTGCCTGGGATT2\AATGGAATGGAATACTTGGCCTAGCT 

TATGCCACACTTGCCAAGCCATCAAGTTCTCTGGAGACCTTCTTCGACTCCCTGGTGACACAA 

GCAAACATCCCCAACGTTTTCTCCATGCAGATGTGTGGAGCCGGCTTGCCCGTTGCTGGATCT 

GGGACCAACGGAGGTAGTCTTGTCTTGGGTGGAATTGAACCAAGTTTGTATAAAGGAGACATC 

TGGTATACCCGTATTAAGGAAGAGTGGTACTACCAGATAGAAATTCTGAAATTGGAAATTGGA 

GGCCAAAGCCTTAATCTGGACTGCAGAGAGTATAACGCAGACAAGGCCATCGTGGACAGTGGC 

ACCACGCTGCTGCGCCTGCCCCAGAAGGTGTTTGATGCGGTGGTGGAAGCTGTGGCCCGCGCA 

TCTCTGATTCCAGAATTCTCTGATGGTTTCTGGACTGGGTCCCAGCTGGCGTGCTGGACGAAT 

TCGGAAACACCTTGGTCTTACTTCCCTAAAATCTCCATCTACCTGAGAGACGAGAACTCCAGC 

AGGTCATTCCGTATCACAATCCTGCCTCAGCTTTACATTCAGCCCATGATGGGGGCCGGCCTG 

AATTATGAATGTTACCGATTCGGCATTTCCCCATCCACAAATGCGCTGGTGATCGGTGCCACG 

GTGATGGAGGGCTTCTACGTCATCTTCGACAGAGCCCAGAAGAGGGTGGGCTTCGCAGCGAGC 

CCCTGTGCAGAAATTGCAGGTGCTGCAGTGTCTGAAATTTCCGGGCCTTTCTCAACAGAGGAT 

GTAGCCAGCAACTGTGTCCCCGCTCAGTCTTTGAGCGAGCCCATTTTGTGGATTGTGTCCTAT 

GCGCTCATGAGCGTCTGTGGAGCCATCCTCCTTGTCTTAATCGTCCTGCTGCTGCTGCCGTTC 

CGGTGTCAGCGTCGCCCCCGTGACCCTGAGGTCGTCAATGATGAGTCCTCTCTGGTCAGACAT 

CGCTGGAA ATGA ATAGCCAGGCCTGACCTCAAGCAACCATGAACTCAGCTATTAAGAAAATCA ^ 

CATTTCCAGGGCAGCAGCCGGGATCGATGGTGGCGCTTTCTCCTGTGCCCACCCGTCTTCAAT * 

CTCTGTTCTGCTCCCAGATGCCTTCTAGATTCACTGTCTTTTGATTCTTGATTTTCAAGCTTT 

CAAATCCTCCCTACTTCCAAGAAAAATAATTAAAAAAAAAACTTCATTCTAA 
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FIGURE 72 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA45493 
Xsubunit 1 of 1, 518 aa, 1 stop 
XMW: 56180, pi: 5.08, NX(S/T): 2 

MGALARALLLPLLAQWLLRAAPELAPAPFTLPLRVAAATNRWAPTPGPGTPAERHADGLALA 
LEPALASPAGAANFLAMVDNLQGDSGRGYYLEMLIGTPPQKLQILVDTGSSNFAVAGTPHSYI 
DTYFDTERSSTYRSKGFDVTVKYTQGSWTGFVGEDLVTIPKGFNTSFLVNIATIFESENFFLP 
GIKWNGILGLAYATLAKPSSSLETFFDSLVTQANIPNVFSMQMCGAGLPVAGSGTNGGSLVLG 
GIEPSLYKGDIWYTPIKEEWYYQIEILKLEIGGQSLNLDCREYNADKAIVDSGTTLLRLPQKV 
FDAWEAVARASLIPEFSDGFWTGSQLACWTNSETPWSYFPKISIYLRDENSSRSFRITILPQ 
LYIQPMMGAGLNYECYRFGISPSTNALVIGATVMEGFYVIFDRAQKRVGFAASPCAEIAGAAV 
SEISGPFSTEDVASNCVPAQSLSEPILWIVSYALMSVCGAILLVLIVLLLLPFRCQRRPRDPE 
VVN DESSLVRH RWK 

Important features: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 466-494 

N-glycosylation sites . 

amino acids 170-173 and 366-369 

Leucine zipper pattern. 

amino acids 10-31 and 197-118 

Eukaryotic and viral aspartyl proteases 

amino acids 109-118, 252-261 and 298-310 
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GCCGCGGCGAGAGCGCGCCCAGCCCCGCCGCGATGCCCGCGCGCCCAGGACGCCTCCTCCCGCTGCTGGCCCGGC 
CGGCGGCCCTGACTGCGCTGCTGCTGCTGCTGCTGGGCCATGGCGGCGGCGGGCGCTGGGGCGCCCGGGCCCAGG 
AGGCGGCGGCGGCGGCGGCGGACGGGCCCCCCGCGGCAGACGGCGAGGACGGACAGGACCCGCACAGCAAGCACC 
TGTACACGGCCGACATGTTCACGCACGGGATCCAGAGCGCCGCGCACTTCGTCATGTTCTTCGCGCCCTGGTGTG 
GACACTGCCAGCGGCTGCAGCCGACTTGGAATGACCTGGGAGACAAATACAACAGCATGGAAGATGCCAAAGTCT 
ATGTGGCTAAAGTGGACTGCACGGCCCACTCCGACGTGTGCTCCGCCCAGGGGGTGCGAGGATACCCCACCTTAA 
AGCTTTTCAAGCCAGGCCAAGAAGCTGTGAAGTACCAGGGTCCTCGGGACTTCCAGACACTGGAAAACTGGATGC 
TGCAGACACTGAACGAGGAGCCAGTGACACCAGAGCCGGAAGTGGAACCGCCCAGTGCCCCCGAGCTCAAGCAAG 
GGCTGTATGAGCTCTCAGCAAGCAACTTTGAGCTGCACGTTGCACAAGGCGACCACTTTATCAAGTTCTTCGCTC 
CGTGGTGTGGTCACTGCAAAGCCCTGGCTCCAACCTGGGAGCAGCTGGCTCTGGGCCTTGAACATTCCGAAACTG 
TCAAGATTGGCAAGGTTGATTGTACACAGCACTATGAACTCTGCTCCGGAAACCAGGTTCGTGGCTATCCCACTC 
TTCTCTGGTTCCGAGATGGGAAAAAGGTGGATCAGTACAAGGGAAAGCGGGATTTGGAGTCACTGAGGGAGTACG 
TGGAGTCGCAGCTGCAGCGCACAGAGACTGGAGCGACGGAGACCGTCACGCCCTCAGAGGCCCCGGTGCTGGCAG 
CTGAGCCCGAGGCTGACAAGGGCACTGTGTTGGCACTCACTGAAAATAACTTCGATGACACCATTGCAGAAGGAA 
TAACCTTCATCAAGTTTTATGCTCCATGGTGTGGTCATTGTAAGACTCTGGCTCCTACTTGGGAGGAACTCTCTA 
AAAAGGAATTCCCTGGTCTGGCGGGGGTCAAGATCGCCGAAGTAGACTGCACTGCTGAACGGAATATCTGCAGCA 
AGTATTCGGTACGAGGCTACCCCACGTTATTGCTTTTCCGAGGAGGGAAGAAAGTCAGTGAGCACAGTGGAGGCA 
GAGACCTTGACT CGT TACACC GC TT T GT CCT GAGC CAAGCGAAAGAC GAACTTTAGGAACACAGXT G GAGGT CAC 
CTCTCCTGCCCAGCTCCCGCACCCTGCGTTTAGGAGTTCAGTCCCACAGAGGCCACTGGGTTCCCAGTGGTGGCT 
GTTCAGAAAGCAGAACATACTAAGCGTGAGGTATCTTCTTTGTGTGTGTGTTTTCCAAGCCAACACACTCTACAG 
ATTCTTTATTAAGTTAAGTTTCTCTAAGTAAATGTGTAACTCATGGTCACTGTGTAAACATTTTCAGTGGCGATA 
TATCCCCTTTGACCTTCTCTTGATGAAATTTACATGGTTTCCTTTGAGACTAAAATAGCGTTGAGGGAAATGAAA 
TTGCTGGACTATTTGTGGCTCCTGAGTTGAGTGATTTTGGTGAAAGAAAGCACATCCAAAGCATAGTTTACCTGC 
CCACGAGTTCTGGAAAGGTGGCCTTGTGGCAGTATTGACGTTCCTCTGATCTTAAGGTCACAGTTGACTCAATAC 
TGTGTTGGTCCGTAGCATGGAGCAGATTGAAATGCAAAAACCCACACCTCTGGAAGATACCTTCACGGCCGCTGC 
TGGAGCTTCTGTTGCTGTGAATACTTCTCTCAGTGTGAGAGGTTAGCCGTGATGAAAGCAGCGTTACTTCTGACC 
GTGCCTGAGTAAGAGAATGCTGATGCCATAACTTTATGTGTCGATACTTGTCAAATCAGTTACTGTTCAGGGGAT 
CCTTCTGTTTCTCACGGGGTGAAACATGTCTTTAGTTCCTCATGTTAACACGAAGCCAGAGCCCACATGAACTGT 
TGGATGTCTTCCTTAGAAAGGGTAGGCATGGAAAATTCCACGAGGCTCATTCTCAGTATCTCATTAACTCATTGA 
AAGATTCCAGTTGTATTTGTCACCTGGGGTGACAAGACCAGACAGGCTTTCCCAGGCCTGGGTATCCAGGGAGGC 
TCTGCAGCCCTGCTGAAGGGCCCTAACTAGAGTTCTAGAGTTTCTGATTCTGTTTCTCAGTAGTCCTTTTAGAGG 
CTTGCTATACTTGGTCTGCTTCAAGGAGGTCGACCTTCTAATGTATGAAGAATGGGATGCATTTGATCTCAAGAC 
CAAAGACAGATGTCAGTGGGCTGCTCTGGCCCTGGTGTGCACGGCTGTGGCAGCTGTTGATGCCAGTGTCCTCTA 
ACTCATGCTGTCCTTGTGATTAAACACCTCTATCTCCCTTGGGT^ATAAGCACATACAGGCTTAAGCTCTAAGATA 
GATAGGTGTTTGTCCTTTTACCATCGAGCTACTTCCCATAATAACCACTTTGCATCCAACACTCTTCACCCACCT 
CCCATACGCAAGGGGATGTGGATACTTGGCCCAAAGTAACTGGTGGTAGGAATCTTAGAAACAAGACCACTTATA 
CT GT CT GT CT GAGG CAGAAGATAACAGCAGCATCT CGACCAGCCT CTGCCTTAAAG GAAAT CTT T ATTAAT CAC G 
TATGGTTCACAGATAATTCTTTTTTTAAAAAAACCCAACCTCCTAGAGAAGCACAACTGTCAAGAGTCTTGTACA 
CACAACTTCAGCTTTGCATCACGAGTCTTGTATTCCAAGAAAATCAAAGTGGTACAATTTGTTTGTTTACACTAT 
GATACTTTCTAAATAAACTCTTTTTTTTTAA 
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FIGURE 74 

X/usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA46776 
Xsubunit 1 of 1, 432 aa, 1 stop 
XMW: 47629, pi: 5.90, NX(S/T): 0 

MPARPGRLLPLLARPAALTALLLLLLGHGGGGRWGARAQEAAAAAADGPPAADGEDGQDPHSK 
HLYTADMFTHGIQSAAHFVMFFAPWCGHCQRLQPTWNDLGDKYNSMEDAKVYVAKVDCTAHSD 
VCSAQGVRGYPTLKLFKPGQEAVKYQGPRDFQTLENWMLQTLNEEPVTPEPEVEPPSAPELKQ 
GLYELSASNFELHVAQGDHFIKFFAPWCGHCECALAPTWEQLALGLEHSETVKIGKVDCTQHYE 
LCSGNQVRGYPTLLWFRDGKKVDQYKGKRDLESLREYVESQLQRTETGATETVTPSEAPVLAA 
EPEADKGTVLALTENNFDDTIAEGITFIKFYAPWCGHCKTLAPTWEELSKKEFPGLAGVKIAE 
VDCTAERNICSKYSVRGYPTLLLFRGGKKVSEHSGGRDLDSLHRFVLSQAKDEL 



Signal sequence : 

amino acids 1-32 
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FIGURE 75A 

CGGACGCGTGGGCGGACGCGTGGGCAAAAGAACTCGGAGTGCCAAAGCTAAATAAGTTAGCTGAGAAAACGCAC^ 
CAGTTTGCAGCGCCTGCGCCGGGTGCGCCAACTACGCAAAGACCAAGCGGGCTCCGCGCGGACCGGCCGCGGGGC 
TAGGGACCCGGCTTTGGCCTTCAGGCTGCCTAGCAGCGGGGAAAAGGAATTGCTGCCCGGAGTTTCTGCGGAGGT 
GGAGGGAGATCAGGAAACGGCTTCTTCCTCACTTCGCCGCCTGGTGAGTGTCGGGGAGATTGGCAAACGCCTAG^ 
AAAGGACTGGGGAAAATAGCCCTGGGAAAGTGGAGAAGGTGATCAGGAGGCCGGTCCACTACGGCAGTTTATCTG 
TCTGATCAGAGCCAGACGCGACGCGTCCACTTCGCAGTTCTTTCCAGGTGTGGGGACCGCAGGACAGACGGCCGA 
TCCCGCCGCCCTCCGTACCAGCACTCCCAGGAGAGTCAGCCTCGCTCCCCAACGTCGAGGGCGCTCTGGCCACGA 
AAAGTTCCTGTCCACTGTGATTCTCAATTCCTTGCTTGGTTTTTTTCTCCAGAGAACTTTTGGGTGGAGATATTA 
ACTTTTTTCTTTTTTTTTTTCCTTGGTGGAAGCTGCTCTAGGGAGGGGGGAGGAGGAGGAGAAAGTGAAATGTGC 
TGGAGAAGAGCGAGCCCTCCTTGTTCTTCCGGAGTCCCATCCATTAAGCCATCACTTCTGGAAGATTAAAGTTGT 
CGGACATGGTGACAGCTGAGAGGAGAGGAGGATTTCTTGCCAGGTGGAGAGTCTTCACCGTCTGTTGGGTGCATG 
TGTGCGCCCGCAGCGGCGCGGGGCGCGTGGTTCTCCGCGTGGAGTCTCACCTGGGACCTGAGTGAATGGCTCCCA 
GGGGCTGTGCGGGGCATCCGCCTCCGCCTTCTCCACAGGCCTGTGTCTGTCCTGGAAAGATGCTAGCAATGGGGG 
CGCTGGCAGGATTCTGGATCCTCTGCCTCCTCACTTATGGTTACCTGTCCTGGGGCCAGGCCTTAGAAGAGGAGG 
AAGAAGGGGCCTTACTAGCTCAAGCTGGAGAGAAACTAGAGCCCAGCACAACTTCCACCTCCCAGCCCCATCTCA 
TT TTCAT C CTAG C GGAT GAT CAGGGAT TTAGAGAT GTGGGTTACCACGGAT CT GAGATT AAAACACCT AC T CTT G 
ACAAGCTCGCTGCCGAAGGAGTTAAACTGGAGAACTACTATGTCCAGCCTATTTGCACACCATCCAGGAGTCAGT 
TTATTACTGGAAAGTATCAGATACACACCGGACTTCAACATTCTATCATAAGACCTACCCAACCCAACTGTTTAC 
CTCTGGACAATGCCACCCTACCTCAGAAACTGAAGGAGGTTGGATATTCAACGCATATGGTCGGAAAATGGCACT 
TGGGTTTTAACAGAAAAGAATGCATGCCCACCAGAAGAGGATTTGATACCTTTTTTGGTTCCCTTTTGGGAAGTG 
GGGATTACTATACACACTACAAATGTGACAGTCCTGGGATGTGTGGCTATGACTTGTATGAAAACGACAATGCTG 
CCTGGGACTATGACAATGGCATATACTCCACACAGATGTACACTCAGAGAGTACAGCAA^TCTTAGCTTCCCATA 
ACCCCACAAAGCCTATATTTTTATATACTGCCTATCAAGCTGTTCATTCACCACTGCAAGCTCCTGGCAGGTATT 
TCGAACACTACCGAT CCAT TAT CAACAT AAAC AGGAGAAGAT AT GCT GC CAT GCTTT CC T GCT T AGAT GAAGCAA 
TCAACAACGTGACATTGGCTCTAAAGACTTATGGTTTCTATAACAACAGCATTATCATTTACTCTTCAGATAATG 
GTGGCCAGCCTACGGCAGGAGGGAGTA&CTGGCCTCTCAGAGGTAGCAAAGGAACATATTGGGAAGGAGGGATCC 
GGGCTGTAGGCTTTGTGCATAGCCCACTTCTGAAAAACAAGGGAACAGTGTGTAAGGAACTTGTGCACATCACTG 
ACTGGTACCCCACTCTCATTT CACT GGCTGAAGGACAGATTGATGAGGACATT CAACTAGATGGCTAT GATATCT 
GGGAGACCATAAGTGAGGGTCTTCGCTCACCCCGAGTAGATATTTTGCATAACATTGACCCCTATACACCAAGGC 
AAAAAATGGCTCCTGGGCAGCAGGCTATGGGATCTGGAACACTGCAATCCAGTCAGCCATCAGAGTGCAGCACTG 
GAAATTGCTTACAGGAAATCCTGGCTACAGCGACTGGGTCCCCCCTCAGTCTTTCAGCAACCTGGGACCGAACCG 
GTGGCACAATGAACGGATCACCTTGTCAACTGGCAAAAGTGTATGGCTTTTCAACATCACAGCCGACCCATATGA 
GAGGGTGGACCTATCTAACAGGTATCCAGGAATCGTSAAGAAGCTCCTACGGAGGCTCTCACAGTTCAACAAAAC 
TGCAGTGCCGGTCAGGTATCCCCCCAAAGACCCCAGAAGTAACCCTAGGCTCAATGGAGGGGTCTGGGGACCATG 
GT ATAAAGAGGAAACCAAGAAAAAGAAG CCAAGCAAAAAT CAGGCT GAGAAAAAGCAAAAGAAAAGCAAAAAAAA 
GAAGAAGAAACAGCAGAAAGCAGTCTCAGGTAAACCAGCAAATTTGGCTCGATAATATCGCTGGCCTAAGCGTCA 
GGCTTGTTTTCATGCTGTGCCACTCCAGAGACTTCTGCCACCTGGCCGCCACACTGAAAACTGTCCTGCTCAGTG 
CCAAGGTGCTACTCTTGCAAGCCACACTTAGAGAGAGTGGAGATGTTTATTTCTCTCGCTCCTTTAGAAAACGTG 
GTGAGTCCTGAGTTCCACTGCTGTGCTTCAGTCAACTGACCAAACACTGCTTTGAATTATAGGAGGAGAACAATA 
ACCTACCATCCGCAAGCATGCTAATTTGATGGAAGTTACAGGGTAGCATGATTAAAACTACCTTTGATAAATTAC 
AGTCAAAGATTGTGTCACCTCAAAGGCCTTGAAGAATATATTTTCTTGGTGAATTTTTGTATGTCTGTCATATGA 
CACTTGGGTTTTTTAATTAATTCTATTTTATATATATAAATATATGTTTCTTTTCCTGTGAAAAGCTGTTTTTCT 
CACATGTGAACAGCTTGCACCTCATTTTACCATGCGTGAGGGAATGGCAAATAAGAATGTTTGAGCACACTGCCC 
ACAATGAATGTAACTATTTTCTAAACACTTTACTAGAAGAACATTTCAGTATAAAA7VACCTAATTTATTTTTACA 
GAAAAATATTTTGTTGTTTTTATAAAAAGTTATGCAAATGACTTTTATTTTTATTTCCTGCATACCATTAGAAGA 
ATTTTATTTCATTTCTTCAAATTATCAAGCACTGTAATACTATAAATTAATGTAATACTGTGTGAATTCAGACTA 
TAAAAAACAT CATTCAGAAAACTTTATAATCGTCATTGTTCAATCAAGATTTT GAAT GTAATAAGATGAATATAT 
ATTACTTGGAAATTCAATGTTTGTGCAGAGTTGAGACAACTTTATTGTTTCTATCATAAACTATTTATGTATCTT 
AATTATTAAAATGATTTACTTTATGGCACTAGAAAATTTACTGTGGCTTTTCTGATCTAACTTCTAGCTAAAATT 
GTAT CAT T GGT CCT AAAAAATAAAAAT CT TT ACT AAT AGGCAATT GAAGGAAT GGTT T GCT AACAACCACAGT AA 
T AT AATATGATTTT ACAGATAGATGCTT C CC CTT GGCTATGACATGGAGAAAGAT TT T C CCAT AAT AATAACTAA 
TATTTATATTAGGTTGGTGCAAAACTAGTTGCGGTTTTTCCCATTAAAAGTAATAACCTTACTCTTATACAAAGT 
GGACACTGT GG GGAGAT AC AGAGAAATGGAAGATACGGAT C CT GCCT GGAGTAGGTAACCTTGCT T GGAAACCCC 
ACATGC AAACGTC AT GAGGAGAAT T AAAG GAGT ATT AT CAGTAAT GAAGTTT AT CATGGGT CATCAAT GAGCATA 
GATTGGTGTGGATCCTGTAGACCCTGGTGTTTTCTTTGAAGTGCCCTCTCCTAATGCAGAGGCCTTGAAGCTTAG 
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FIGURE 75B 



AGT AT ACACT TGAAAAGT CACAGAT AGCT AGAATT ATGAT CT TTGAAGT T AT AACT GT GAT CT GAAAAT GT GTGT 
GGT GGTATGACAGCATAC CATT AAAT ACATT T ACAT CACAGCTCAAAGGACT GTGATAT AAT C CAT TT AT ATCAC 
AACTCAAAGGACTGT GAT AT AAT CCAT T TAT AT CACAGCT CACAGTTTCT GAAAATGT AT AAAAGAAT CTATAAT 
CT AGTACTGAAAT TACT AAAT T GGGT AAGAT GAT T TAAATGATTT T AAT TTTAACATT TTATT T CT AGAATATAT 
GGCTCCATTTTATTTTATAGTGTAAAGTTGTATTTCCTAAAGTTTGTGTTTTGTCGACAGTATCTTTTAAATGAG 
TCTTAAAAATAAAGGCATATTGTTCATGTTTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 76 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA48296 
Xsubunit 1 of 1, 515 aa, 1 stop 
XMW: 56885, pi: 6.49, NX(S/T): 5 

MAPRGCAGHPPPPSPQACVCPGKMLAMGALAGFWILCLLTyGYLSWGQALEEEEEGALLAQAGEKLEPSTTSTSQ 
PHLIFILADDQGFRDVGYHGSEIKTPTLDKLAAEGVKLENYYVQPICTPSRSQFITGKYQIfiTGLQHSIIRPTQP 
NCLPLDNATLPQKLKEVGYSTHMVGKWHLGFNRKECMPTRRGFDTFFGSLLGSGDYYTHYKCDSPGMCGYDLYEN 
DNAAWDYDNGIYSTQMYTQRVQQILASHNPTKPIFLYTAYQAVHSPLQAPGRYFEHYRSIININRRRYAAMLSCL 
DEAINNVTLALKTYGFYNNSIIIYSSDNGGQPTAGGSNWPLRGSKGTYWEGGIRAVGFVHSPLLECNKGTVCKELV 
HITDWYPTLISLAEGQIDEDIQLDGYDIWETISEGLRSPRVDILHNIDPYTPRQKMAPGQQAMGSGTLQSSQPSE 
CSTGNCLQEILATATGSPLSLSATWDRTGGTMNGSPCQLAKVYGFSTSQPTHMRGWTYLrGIQES 

Important Features : 
Signal Peptide: 

amino acids 1-37 

Sulfa tases signature 1. 

amino acids 120-132 

Sulf atases signature 2 . 

amino acids 168-177 

Tyrosine kinase phosphorylation site. 

amino acids 163-169 

N-glycosylation sites . 

amino acids 157-160, 306-309 and 318-321 
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FIGURE 77 

AAAAAAGCTCACTT^AAGTTTCTATTAGAGCGAATACGGTAGATTTCCATCCCCTTTTGAAGAACAGTACTGTGGA 
GCTATTTAAGAGATAAAAACGAAATATCCTTTCTGGGAGTTCAAGATTGTGCAGTAATTGGTTAGGACTCTGAGC 
GCCGCTGTTCACCAATCGGGGAGAGAAAAGCGGAGATCCTGCTCGCCTTGCACGCGCCTGAAGCACAAAGCAGAT 
AGCTAGGAATGAACCATCCCTGGGAGTATGTGGAAACAACGGAGGAGCTCTGACTTCCCAACTGTCCCATTCTAT 
GGGCGAAGGAACTGCTCCTGACTTCAGTGGTTAAGGGCAGAATTGAAAATAATTCTGGAGGAAGATAAGAATGAT 
TCCTGCGCGACTGCACCGGGACTACAAAGGGCTTGTCCTGCTGGGAATCCTCCTGGGGACTCTGTGGGAGACCGG 
ATGCACCCAGATACGCTATTCAGTTCCGGAAGAGCTGGAGAAAGGCTCTAGGGTGGGCGACATCTCCAGGGACCT 
GGGGCTGGAGCCCCGGGAGCTCGCGGAGCGCGGAGTCCGCATCATCCCCAGAGGTAGGACGCAGCTTTTCGCCCT 
GAATCCGCGCAGCGGCAGCTTGGTCACGGCGGGCAGGATAGACCGGGAGGAGCTCTGTATGGGGGCCATCAAGTG 
TCAAT T AAAT CT AGACAT T C TGAT GGAGGATAAAGT GAAAATATAT GGAGTAGAAGTAGAAGTAAGGGACATTAA 
C GACAAT GCGCCT T ACTT T CGTGAAAGT GAAT TAGAAAT AAAAATT AGT GAAAATGCAGCCACTGAGATGC GGTT 
CCCTCTACCCCACGCCTGGGATCCGGATATCGGGAAGAACTCTCTGCAGAGCTACGAGCTCAGCCCGAACACTCA 
CTTCTCCCTCATCGTGCAAAATGGAGCCGACGGTAGTAAGTACCCCGAATTGGTGCTGAAACGCGCCCTGGACCG 
CGAAGAAAAGGCTGCTCACCACCTGGTCCTTACGGCCTCCGACGGGGGCGACCCGGTGCGCACAGGCACCGCGCG 
CATCCGCGTGATGGTTCTGGATGCGAACGACAACGCACCAGCGTTTGCTCAGCCCGAGTACCGCGCGAGCGTTCC 
GGAGAATCTGGCCTTGGGCACGCAGCTGCTTGTAGTCAACGCTACCGACCCTGACGAAGGAGTCAATGCGGAAGT 
GAGGTATTCCTTCCGGTATGTGGACGACAAGGCGGCCCAAGTTTTCAAACTAGATTGTAATTCAGGGACAATATC 
AACAAT AGGGGAGTT GGACCACGAGGAGT CAGGATT CT ACCAGATGGAAGT GCAAG CAAT G GATAATG CAGGATA 
TTCTGCGCGAGCCAAAGTCCTGATCACTGTTCTGGACGTGAACGACAATGCCCCAGAAGTGGTCCTCACCTCTCT 
CGCCAGCTCGGTTCCCGAAAACTCTCCCAGAGGGACATTAATTGCCCTTTTAAATGTAAATGACCAAGATTCTGA 
GGAAAACGGACAGGTGATCTGTTTCATCCAAGGAAATCTGCCCTTTAAATTAGAAAAATCTTACGGAAATTACTA 
TAGTTTAGTCACAGACATAGTCTTGGATAGGGAACAGGTTCCTAGCTACAACATCACAGTGACCGCCACTGACCG 
GGGAACCCCGCCCCTATCCACGGAAACTCATATCXCGCTGAACGTGGCAGACACCAACGACAACCCGCCGGTCTT 
CCCTCAGGCCTCCTATTCCGCTTATATCCCAGAGAACAATCCCAGAGGAGTTTCCCTCGTCTCTGTGACCGCCCA 
CGACCCCGACTGTGAAGAGAACGCCCAGATCACTTATTCCCTGGCTGAGAACACCATCCAAGGGGCAAGCCTATC 
GTCCTACGTGTCCATCAACTCCGACACTGGGGTACTGTATGCGCTGAGCTCCTTCGACTACGAGCAGTTCCGAGA 
CTTGCAAGTGAAAGTGATGGCGCGGGACAACGGGCACCCGCCCCTCAGCAGCAACGTGTCGTTGAGCCTGTTCGT 
GCTGGACCAGAACGACAATGCGCCCGAGATCCTGTACCCCGCCCTCCCCACGGACGGTTCCACTGGCGTGGAGCT 
GGCTCCCCGCTCCGCAGAGCCCGGCTACCTGGTGACCAAGGTGGTGGCGGTGGACAGAGACTCCGGCCAGAACGC 
CTGGCTGTCCTACCGTCTGCTCAAGGCCAGCGAGCCGGGACTCTTCTCGGTGGGTCTGCACACGGGCGAGGTGCG 
CACGGCGCGAGCCCTGCTGGACAGAGACGCGCTCAAGCAGAGCCTCGTAGTGGCCGTCCAGGACCACGGCCAGCC 
CCCTCTCTCCGCCACTGTCACGCTCACCGTGGCCGTGGCCGACAGCATCCCCCAAGTCCTGGCGGACCTCGGCAG 
CCTCGAGTCTCCAGCTAACTCTGAAACCTCAGACCTCACTCTGTACCTGGTGGTAGCGGTGGCCGCGGTCTCCTG 
CGTCTTCCTGGCCTTCGTCATCTTGCTGCTGGCGCTCAGGCTGCGGCGCTGGCACAAGTCACGCCTGCTGCAGGC 
TTCAGGAGGCGGCTTGACAGGAGCGCCGGCGTCGCACTTTGTGGGCGTGGACGGGGTGCAGGCTTTCCTGCAGAC 
CTATTCCCACGAGGTTTCCCTCACCACGGACTCGCGGAAGAGTCACCTGATCTTCCCCCAGCCCAACTATGCAGA 
CATGCTCGTCAGCCAGGAGAGCTTTGAAAAAAGCGAGCCCCTTTTGCTGTCAGGTGATTCGGTATTTTCTAAAGA 
CAGTCATGGGTTAATTGAGGTGAGTTTATATCAAATCTTCTTTCTTTTTTTTTTTAATTGCTCTGTCTCCCAAGC 
TGGAGTGCAGCGGrACGATCATAGCTCACTGCGGCCTCAAACTCCTAGGCTCAAGCAATTATCCCACCTTTGCCT 
CCGGTGTAACAGGGACTACAGGTGCAAGCCACCTACTGTCTGCCTATCTATCTATCTATCTATCTATCTATCTAT 
CTATCTATCTATCTATCTATTACTTTCTTGTACAGACGGGAGTCTCACGCCTGTAATCCCAGTACTTTGGGAGGC 
CGAGGCGGGTGGATCACCTGAGGTTGGGAGTTTGAGACCAGCCTGACCAACATGGAGAAACCCCGTCTATACTAA 
AAAAATACAAAATTAGCCGGGCGTGGTGGTGCATGTCTGTAATCCCAGCTACTTGGGAGGCTGAGTCAGGAGAAT 
TGCTTTAACCTGGGAGGTGGAGGTTGCAATGAGCTGAGATTGTGCCATTGCACTCCAGCCTGGGCAACAAGAGTG 
AAACTCTATCTCA 
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FIGURE 78 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA48306 
Xsubunit 1 of 1, 916 aa, 1 stop 
XMW: 100204, pi: 4.92, NX(S/T): 4 

MIPARLHRDYKGLVLLGI1LGTLWETGCTQIRYSVPEELEKGSRVGDISRDLGLEPRELAERGVRIIPRGRTQLF 
ALNPRSGSLVTAGRIDREELCMGAIKCQLNLDILMEDKVKIYGVEVEVRDINDNAPYFRESELEIKISENAATEM 
RFPLPHAWDPDIGKNSLQSYELSPNTHFSLIVQNGADGSKYPELVLKRALDREEKAAHHLVLTASDGGDPVRTGT 
ARIRVMVLDANDNAPAFAQPEYRASVPENLALGTQLLVVNATDPDEGVNAEVRYSFRYVDDKAAQVFKLDCNSGT 
ISTIGELDHEESGFYQMEVQAMDNAGYSARAKVLITVLDVNDNAPEVVLTSLASSVPENSPRGTLIALLNVNDQD 
SEENGQVICFIQGNLPFKLEKSYGNYYSLVTDIVLDREQVPSYNITVTATDRGTPPLSTETHISLNVADTNDNPP 
VFPQASYSAYIPENNPRGVSLVSVTAHDPDCEENAQITYSLAENTIQGASLSSYVSINSDTGVLYALSSFDYEQF 
RDLQVKVMARDNGHPPLSSNVSLSLFVLDQNDNAPEILYPALPTDGSTGVELAPRSAEPGYLVTKVVAVDRDSGQ 
NAWLSYRLLKASEPGLFSVGLHTGEVRTARALLDRDALKQSLWAVQDHGQPPLSATVTLTVAVADSIPQVIADL 
GSLESPANSETSDLTLYLVVAVAAVSCVFLAFVILLLALRLRRWHKSRLLQASGGGLTGAPASHFVGVDGVQAFL 
QTYSHEVSLTTDSRKSHLIFPQPNYADMLVSQESFEKSEPLLLSGDSVFSKDSHGLIEVSLYQIFFLFFFNCSVS 
QAGVQRYDHSSLRPQTPRLKQLSHLCLRCNRDYRCKPPTVCLSIYLSIYLSIYLSIYLLLSCTDGSLTPVIPVLW 
EAEAGGSPEVGSLRPA 

Signal sequence: 

amino acids 1-30 



Transmembrane domains: 

amino acids 693-711, 809-823, 869-888 
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AGCCGCTGCCCCGGGCCGGGCGCCCGCGGCGGCACCMGAGTCCCCGCTCGTGCCTGCGTTCGCTGCGCCTCCTC 
GTCTTCGCCGTCTTCTCAGCCGCCGCGAGCAACTGGCTGTACCTGGCCAAGCTGTCGTCGGTGGGGAGCATCTCA 
GAGGAGGAGACGTGCGAGAAACTCAAGGGCCTGATCCAGAGGCAGGTGCAGATGTGCAAGCGGAACCTGGAAGTC 
ATGGACTCGGTGCGCCGCGGTGCCCAGCTGGCCATTGAGGAGTGCCAGTACCAGTTCCGGAACCGGCGCTGGAAC 
TGCTCCACACTCGACTCCTTGCCCGTCTTCGGCAAGGTGGTGACGCAAGGGACTCGGGAGGCGGCCTTCGTGTAC 
GCCATCTCTTCGGCAGGTGTGGCCTTTGCAGTGACGCGGGCGTGCAGCAGTGGGGAGCTGGAGAAGTGCGGCTGT 
GACAGGACAGTGCATGGGGTCAGCCCACAGGGCTTCCAGTGGTCAGGATGCTCTGACAACATCGCCTACGGTGTG 
GCCTTCTCACAGTCGTTTGTGGATGTGCGGGAGAGAAGCAAGGGGGCCTCGTCCAGCAGAGCCCTCATGAACCTC 
CACAACAATGAGGCCGGCAGGAAGGCCATCCTGACACACATGCGGGTGGAATGCAAGTGCCACGGGGTGTCAGGC 
TCCTGTGAGGTAAAGACGTGCTGGCGAGCCGTGCCGCCCTTCCGCCAGGTGGGTCACGCACTGAAGGAGAAGTTT 
GATGGTGCCACTGAGGTGGAGCCACGCCGCGTGGGCTCCTCCAGGGCACTGGTACCACGCAACGCACAGTTCAAG 
CCGCACACAGATGAGGACCTGGTGTACTTGGAGCCTAGCCCCGACTXCTGTGAGCAGGACATGCGCAGCGGCGTG 
CTGGGCACGAGGGGCCGCACATGCAACAAGACGTCCAAGGCCATCGACGGCTGTGAGCTGCTGTGCTGTGGCCGC 
GGCTTCCACACGGCGCAGGTGGAGCTGGCTGAACGCTGCAGCTGCAAATTCCACTGGTGCTGCTTCGTCAAGTGC 
CGGCAGTGCCAGCGGCTCGTGGAGTTGCACACGTGCCGATGACCGCCTGCCTAGCCCTGCGCCGGCAACCACCTA 
GTGGCCCAGGGAAGGCCGATAATTTAAACAGTCTCCCACCACCTACCCCAAGAGATACTGGTTGTATTTTTTGTT 
CTGGTTTGGTTTTTGGGTCCTCATGTTATTTATTGCCGAAACCAGGCAGGCAACCCCAAGGGCACCAACCAGGGC 
CTCCCCAAAGCCTGGGCCTTTGTGGCTGCCACTGACCAAAGGGACCTTGCTCGTGCCGCTGGCTGCCCGCATGTG 
GCTGCCACTGACCACTCAGTTGTTATCTGTGTCCGTTTTTCTACTTGCAGACCTAAGGTGGAGTAACAAGGAGTA 
TTACCACCACATGGCTACTGACCGTGTCATCGGGGAAGAGGGGGCCTTATGGCAGGGAAAATAGGTACCGACTTG 
ATGGAAGTCACACCCTCTGGAAAAAAGAACTCTTAACTCTCCAGCACACATACACAXGGACTCCTGGCAGCTTGA 
GC CTAGAAGCCAT GTCT CTCAAATGCCCT GAGAAAGGGAAC AAGCAGATAC CAGGT CAAGGGCAC CAG GT TCAT T 
TCAGCCCTTACATGGACAGCTAGAGGTTCGATATCTGTGGGTCCTTCCAGGCAAGAAGAGGGAGATGAGAGCAAG 
AGACGACTGAAGTCCCACCCTAGAACCCAGCCTGCCCCAGCCTGCCCCTGGGAAGAGGAAACTTAACCACTCCCC 
AGACCCACCTAGGCAGGCATATAGGCTGCCATCCTGGACCAGGGATCCCGGCTGTGCCTTTGCAGTCATGCCCGA 
GTCACCTTTCACAGCGCTGTTCCTCCATGAAACTGAAAAACACACACACACACACACACACACACACACACACAC 
ACACAC AC ACGGACACACACACACACCT GC GAGAGAGAGGGAGGAAAGGGCT GT GC CT TT GC AGT CAT GCC CGAG 
TCACCTTTCACAGCACTGTTCCTC 
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FIGURE 80 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA48328 
<subunit 1 of 1, 351 aa, 1 stop 
<MW: 39052, pi: 8.97, NX(S/T): 2 

MSPRSCLRSLRLLVFAVFSAAASNWLYLAKLSSVGSISEEETCEKLKGLIQRQVQMCKRNLEVMDSVRRGAQLAI 
EECQYQFRNRRWNCSTLDSLPVFGKVVTQGTREAAFVYAISSAGVAFAVTRACSSGELEKCGCDRTVHGVSPQGF 
QWSGCSDNIAYGVAFSQSFVDVRERSKGASSSRAL^LHNNEAGRKAILTHMRVECKCHGVSGSCEVKTCWRAVP 
PFRQVGHALKEKFDGATEVEPRRVGSSRALVPRNAQFKPHTDEDLVYLEPSPDFCEQDMRSGVLGTRGRTCNKTS 
KAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVKCRQCQRLVELHTCR 

Important features: 
Signal peptide: 

amino acids 1-22 

N-glycosylation sites. 

amino acids 88-91 and 297-300 

Wnt-1 family signature. 

amino acids 206-215 

Homologous region to Wht-1 family proteins 

amino acids 183-235, 305-350, 97-138, 53-92 and 150 -174 
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FIGURE 81 

CCGAGCCGGGCGCGCAGCGACGGAGCTGGGGCCGGCCTGGGACCATGGGCGTGAGTGCAATCTACGGATCAGTCT 
CTGATGGXGGGTCGTTAACCTCAGTGGGGACTCCAAGATTTCCATGAAGAAAATCAGTTGTCTTCATTCAAGAAT 
TGGGGTCTGGCTCAGAATTCCTGCAGCTGGTGAAAATCTGTTTTCTAGAAGAGGTTTAATTAATGCCTGCAGTCT 
GACATGTTCCCGATTTGAGGTGAAACCATGAAGAGAAAATAGAATACTTAATAATGCTTTTCCGCAACCGCTTCT 
TGCTGCTGCTGGCCCTGGCTGCGCTGCTGGCCTTTGTGAGCCTCAGCCTGCAGTTCTTCCACCTGATCCCGGTGT 
CGACTCCTAAGAATGGAATGAGTAGCAAGAGTCGAAAGAGAATCATGCCCGACCCTGTGACGGAGCCCCCTGTGA 
CAGACCCCGTTTATGAAGCTCTTTTGTACTGCAACATCCCCAGTGTGGCCGAGCGCAGCATGGAAGGTCATGCCC 
CGCATCATTTTAAGCTGGTCTCAGTGCATGTGTTCATTCGCCACGGAGACAGGTACCCACTGTATGTCATTCCCA 
AAACAAAGCGACCAGAAATTGACTGCACTCTGGTGGCTAACAGGAAACCGTATCACCCAAAACTGGAAGCTTTCA 
TTAGTCACATGTCAAAAGGATCCGGAGCCTCTTTCGAAAGCCCCTTGAACTCCTTGCCTCTTTACCCAAATCACC 
CATTGTGTGAGATGGGAGAGCTCACACAGACAGGAGTTGTGCAGCATTTGCAGAACGGTCAGCTGCTGAGGGATA 
T CT ATCT AAAGAAACACAAACT CCT GCCC AAT GATT GGT CT GCAGACCAGCTCT ATTTAGAG AC CACTGGGAAAA 
GCCGGACCCTACAAAGTGGGCTGGCCTTGCTTTArGGCTTTCTCCCAGATTTTGACTGGAAGAAGATTTATTTCA 
GGCACCAGCCAAGTGCGCTGTTCTGCTCTGGAAGCTGCTATTGCCCGGTAAGAAACCAGTATCTGGAAAAGGAGC 
AGCGTCGTCAGTACCTCCTACGTTTGAAAAACAGCCAGCTGGAGAAGACCTACGGGGAGATGGCCAAGATCGTGG 
ATGTCCCCACCAAGCAGCTTAGAGCTGCCAACCCCATAGACTCCATGCTCTGCCACTTCTGCCACAATGTCAGCT 
TT CCCTGTACCAGAAAT GGCTGTGTTGACATGGAGCACTTCAAGGT AATTAAGACCCAT CAGATCGAGGATGAAA 
GGGAAAGACGGGAGAAGAAATTGTACTTCGGGTATTCTCTCCTGGGTGCCCACCCCATCCTGAACCAAACCATCG 
GCCGGATGCAGCGTGCCACCGAGGGCAGGAAAGAAGAGCTCTTTGCCCTCTACTCTGCTCATGATGTCACTCTGT 
CACCAGTTCTCAGTGCCTTGGGCCTTTCAGAAGCCAGGTTCCCAAGGTTTGCAGCCAGGTTGATCTTTGAGCTTT 
GGCAAGACAGAGAAAAGCCCAGTGAACATTCCGTCCGGATTCTTTACAATGGCGTCGATGTCACATTCCACACCT 
CTTTCTGCCAAGACCACCACAAGCGTTCTCCCAAGCCCATGTGCCCGCTTGAAAACTTGGTCCGCTTTGTGAAAA 
GGGACATGTTTGTAGCCCTGGGTGGCAGTGGTACAAATTATTATGATGCATGTCACAGGGAAGGATTCTAAZ^AGG 
TAT GCAGT ACAGCAGTATAGAATCCATGCCAATACAGAGCATAGGGAAAG GT CCACT T CT AGT TTT GT CT GTTAC 
TAAGGGTAGAAGATTATTGCTTTTTAAAGGCTAAATATTGTTTGTGGGAACCACAGATGGTTGGGGTTGAACAGT 
AAG CACATTGCT GCAAT GT GGTACGT GAATT GCT T GGT ACAAAAT GGCCAGTT CACAGAGGAAT AGAAGGTACTT 
TAT CATAGCCAGACTT C G CTT AGAATGCCAGAAT AAT AT AGTT CAAGAC CT GAAGTTGCCAAT CCAAGTTT GCAC 
TCTTCTGGCCTGCCCCATGTTACTATGTGATGGAACCAGCACACCTCAACCAAAATTTTTTTAATCTTAGACATT 
TTTACCTTGTCCTTGTTAAGAATTTCTTGAAGTGATTTATCTAAAATAAAGGTTGGCAAACTTTTTCTGTAAAGG 
GCCAGATTGTAAATATTTCAGACTGTGTGGACCAAAAGGCCACATACAGTCTCTGTCATAACTACTCAACTCTGT 
TTCTGAAGCAGGAAAGCCACCACAGACAGTACATAAAGGAATATGTGTAGCTGGGTTCCCAGGCCAGACAAAACA 
GATGGTGACCAGACTTGGCCCCTGGGCTGTAGTTTGCTGACCCCTCATCTAAAAAATAGGCTATACTACAATTGC 
ACTTCCAGCACTTTGAGAACGAGTTGAATACCAAGAATTATTCAATGGTTCCTCCAGTAACTTCTGCTAGAAACA 
CAGAATTT GGTC T GT AT CTGACACTAGAAC AAAACTTGAGGGT AAAT AAACAT T GAATT AGAAT GAATC AT AGAA 
AACTGATTAGAAGAATACTT GATGTT T AT GAT GATT GTGGTACAAGATAGTTT TAAGT AT GT T CTAAAT AT T T GT 
CTGCTGTAGTCTATTTGCTGTATATGCTGAAATTTTTGTATGCCATTTAGTATTTTTATAGTTTAGGAAAATATT 
TTCTAAGACCAGTTTTAGATGACTCTTATTCCTGTAGTAATATTCAATTTGCTGTACCTGCTTGGTGGTTAGAAG 
GAGGCT AGAAGATGAAT T CAG G C ACT T T CTTCC AAT AAAACT AATT AT GG CT CATT C CCT TT GACAAGCT GTAGA 
ACTGGATTCATTTTTA7\ACCATTTTCATCAGTTTCAAATGGTAAATTCTGATTGATTTTTAAATGCGTTTTTGGA 
AGAACTTTGCTATTAGGTAGTTTACAGATCTTTATAAGGTGTTTTATATATTAGAAGCAATTATAATTACATCTG 
TGATTTCTGAACTAATGGTGCTAATTCAGAGAAATGGAAAGTGAAAGTGAGATTCTCTGTTGTCATCGGCATTCC 
AACTTTTTCTCTTTGTTTTTGTCCAGTGTTGCATTTGAATATGTCTGTTTCTATAAATAAATTTTTTAAGAATAA 
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X/usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA48329 
xsubunit 1 of 1, 4 80 aa, 1 stop 
XMW: 55240, pi: 9.30, NX(S/T): 2 

MLFRNRFLLILALAALLAFVSLSLQFFHLIPVSTPKNGMSSKSRKRIMPDPVTEPPVTDPVYEALLYCNIPSVAE 
RSMEGHAPHHFKLVSVHVFIRHGDRYPLYVIPKTKRPEIDCTLVANRKPYHPKLEAFISHMSKGSGASFESPLNS 
LPLYPNHPLCEMGELTQTGWQHLQNGQLLRDIYLKKHKLLPNDWSADQLYLETTGKSRTLQSGLALLYGFLPDF 
DWKKIYFRHQPSALFCSGSCYCPVRNQYLEKEQRRQYLLRLKNSQLEKTYGEMAKIVDVPTKQLRAANPIDSMLC 
HFCHNVSFPCTRNGCVDMEHFKVIKTHQIEDERERREKKLYFGYSLLGAHPILNQTIGRMQRATEGRKEELFALY 
SAHDVTLSPVLSALGLSEARFPRFAARLIFELWQDREKPSEHSVRILYNGVDVTFHTSFCQDHHKRSPKPMCPLE 
NLVRFVKRDMFVALGGSGTNYYDACHREGF 



Signal sequence: 

amino acids 1-18 
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FIGURE 83 

TCTCGCAGATAGTAAATAATCTCGGAAAGGCGAGAAAGAAGCTGTCTCCATCTTGTCTGTATCCGCTGCTCTTGT 
GACGTTGTGGAGATGGGGAGCGTCCTGGGGCTGTGCTCCATGGCGAGCTGGATACCATGTTTGTGTGGAAGTGCC 
CCGTGTTTGCTATGCCGATGCTGTCCTAGTGGAAACAACTCCACTGTAACTAGATTGATCTATGCACTTTTCTTG 
CTTGTTGGAGTATGTGTAGCTTGTGTAATGTTGATACCAGGAATGGAAGAACAACTGAATAAGATTCCTGGATTT 
TGTGAGAATGAGAAAGGTGTTGTCCCTTGTAACATTTTGGTTGGCTATAAAGCTGTATATCGTTTGTGCTTTGGT 
TT G GCT ATGTTCT AT CT T CT TCTCT CT TT ACT AAT GATCAAAGT GAAGAGTAGCAGTGATCCT AGAGCTGCAGT G 
CACAATGGATTTTGGTTCTTTAAATTTGCTGCAGCAATTGCAATTATTATTGGGGCATTCTTCATTCCAGAAGGA 
ACTTTTACAACTGTGTGGTTTTATGTAGGCATGGCAGGTGCCTTTTGTTTCATCCTCATACAACTAGTCTTACTT 
ATTGATTTTGCACATTCATGGAATGAATCGTGGGTTGAAAAAATGGAAGAAGGGAACTCGAGATGTTGGTATGCA 
GCCTTGTTATCAGCTACAGCTCTGAATTATCTGCTGTCTTTAGTTGCTATCGTCCTGTTCTTTGTCTACTACACT 
CATCCAGCCAGTTGTTCAGAAAACAAGGCGTTCATCAGTGTCAACATGCTCCTCTGCGTTGGTGCTTCTGTAATG 
T C T AT ACT GCC AAAAAT C CAAGAATCAC AACCAAGAT CT GGT TTGTTAC AGT CT TC AGT AATT ACAGTCT ACACA 
AT GT AT T T GAC ATGGT CAGCT AT GACCAATGAACCAGAAACAAATTGCAACCCAAGT CT ACTAAG CAT AATT GG C 
TACAATACAACAAGCACTGTCCCAAAGGAAGGGCAGTCAGTCCAGTGGTGGCATGCTCAAGGAATTATAGGACTA 
ATTCTCTTTTTGTTGTGTGTATTTTATTCCAGCATCCGTACTTCAAACAATAGTCAGGTTAATAAACTGACTCTA 
ACAAGTGAT GAAT CT AC ATTAATAGAAGAT GGT GGAGCT AGAAGT GAT GGAT C ACT GGAGGAT GG G GACG AT GT T 
CACCGAGCTGTAGATAATGAAAGGGATGGTGTCACTTACAGTTATTCCTTCTTTCACTTCATGCTTTTCCTGGCT 
T CACTTT ATAT CAT GAT GACCCTTACCAACT GGT CC AGGT AT GAACCCT CT CGT GAGAT GAAAAGT C AGT GGACA 
GCTGTCTGGGTGAAAATCTCTTCCAGTTGGATTGGCATCGTGCTGTATGTTTGGACACTCGTGGCACCACTTGTT 
CTTACAAATCGTGATTTTGACTGAGTGAGACTTCTAGCATGAAAGTCCCACTTTGATTATTGCTTATTTGAAAAC 
AGTATTCCCAACTTTTGTAAAGTTGTGTATGTTTTTGCTTCCCATGTAACTTCTCCAGTGTTCTGGCATGAATTA 
GATTTT ACT GCTT GT CAT TT T GTT AT TTTCTT ACCAAGT GC ATTGAT AT GT GAAGTAGAATGAATT GCAGAGGAA 
AGTTTTATGAATATGGTGATGAGTTAGTAAAAGTGGCCATTATTGGGCTTATTCTCTGCTCTATAGTTGTGAAAT 
GAAGAGT AAAAACAAAT T T GTTT GACT ATT T T AAAAT T ATAT T AGAC CTT AAGCT GTT T TAGCAAGCATTAAAGC 
AAATGTATGGCTGCCTTTTGAAATATTTGATGTGTTGCCTGGCAGGATACTGCAAAGAACATGGTTTATTTTAAA 
ATTTATAAACAAGTCACTTAAATGCCAGTTGTCTGAAAAATCTTATAAGGTTTTACCCTTGATACGGAATTTACA 
CAGGTAGGGAGTGTTTAGTGGACAATAGTGTAGGTTATGGATGGAGGTGTCGGTACTAAATTGAATAACGAGTAA 
ATAATCTTACTTGGGTAGAGATGGCCTTTGCCAACAAAGTGAACTGTTTTGGTTGTTTTAAACTCATGAAGTATG 
GGTTCAGTGGAAATGTTTGGAACTCTGAAGGATTTAGACAAGGTTTTGAAAAGGATAATCATGGGTTAGAAGGAA 
GTGTTTTGAAAGTCACTTTGAAAGTTAGTTTTGGGCCCAGCACGGTAGCTCACCCTTGGTAATCCCAGCACTTTG 
GGAGCT TAAGTGGGTAGATTACTTGAGCCCAGGAATTCAGACCAGCTTGGCACAT GGT GAACCT GTT CT AT AAAA 
ATAATCTGGCTTTGAGCATATGCCTGTGGTCCAGCACTGAGAGGCTAGTGAAGATTGCTGAGCCCAGAGCCAAAG 
GTT GC AGT GAG CAAGT CACGTCACT GCACT CT AGCTGGCACAGAGTAAGC C AAAAAAAT ATAT AT ATATT GAAAT 
CAAGGAGGCAAAATTTTGACAGGGAAGGAAGTAACTGCAAAACCACTAGGCTTTAGTAGGTACTTATATAAAATC 
T AGT CC AGTTCTCTCAT T T AAAAAAATGAAGACACT GAAATACAGACTT AAAT AG CT C AGAT AGCT AATT AGGAA 
ATTTCAAGTTGGCCAATAATAGCATTCTCTCTGACATTTAAAAATAATTTCT ATT CAAAATACATGCAT ATTGAT 
TTACACCTCAT ACT GTGAT AATT AATGT GATGT GGAT T GCT G GT GT C CAGC ATGACC C ATAAAC AGGT CAGAAGA 
ATGATGGAATGTTTTAGAATAAACTCCT GCT TAT AGT AT ACTACACAGTTCAAAAGAT GTTT AAAAT GCTTTTGT 
ATTTACTGCCATGTAATTGAAATATATAGATTATTGTAACCTTTCAACCTGAAAATCAAGCAGTATGAGAGTTTA 
GTTATTTGTATGTGTCACTAGTGTCTAATGAAGCTTTTAAAATCTAC7VATTTCTTCTTTAA2^AATATTTATTAAT 
GTGAATGGAATATAACAATTCAGCTTAATTCCCCAACCTTATTCTGTGTGTAGACATTGTATTCCACAATTTTGA 
ATGGCTGTGTTTTACCT CT AAAT AAAT G AATT CAGAGAAAAAAAAAAAAAAA 
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FIGURE 84 

MGSVLGLCSMASWIPCLCGSAPCLLCRCCPSGNNSTVTRLIYALFLLVGVCVACVMLIPGMEEQLNKIPGFCENE 
KGWPCNILVGYKAVYRLCFGLAMFYLLLSLLMIKVK^ 

VWFYVGMAGAFCFILIQLVLLIDFAHSWNESWVEKMEEGNSRCWYAALLSATALNYLLSLVAIVLFFVYYTHPAS 
CSENKAFISVNMLLCVGASVMSILPKIQESQPRSGLLQSSVITVYTMYLTWSAMTNEPETNCNPSLLSIIGYNTT 
STVPECEGQSVQWWHAQGIIGLILFLLCVFYSSIRTSNNSQVNKLTLTSDESTLIEDGGARSDGSLEDGDDVHRAV 
DNERDGVTYSYSFFHF^FLASLYIMMTLTNWSRYEPSREMK^ 
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AACAAAGTTCAGTGACTGAGAGGGCTGAGCGGAGGCTGCTGAAGGGGAGAAAGGAGTGAGGAGCTGCTGGGCAGA 
GAGGGACTGTCCGGCTCCCAG ATG CTGGGCCTCCTGGGGAGCACAGCCCTCGTGGGATGGATCACAGGTGCTGCT 
GTGGCGGTCCTGCTGCTGCTGCTGCTGCTGGCCACCTGCCTTTTCCACGGACGGCAGGACTGTGACGTGGAGAGG 
AACCGTACAGCTGCAGGGGGAAACCGAGTCCGCCGGGCCCAGCCTTGGCCCTTCCGGCGGCGGGGCCACCTGGGA 
ATCTTTCACCATCACCGTCATCCTGGCCACGTATCTCATGTGCCGAATGTGGGCCTCCACCACCACCACCACCCC 
CGCCACACCCCTCACCACCTCCACCACCACCACCACCCCCACCGCCACCATCCCCGCCACGCTCGCTGAGGCTGC 
TGTCGCCGGTGCCTGTGGACAGCAGCTGCCCCTGCCCTCCCATCTGTTCCCAGGACAAGTGGACCCCATGTTTCC 
ATGTGGAAGGATGCATCTCTGGGGTGAACGAGGGGAACAATAGACTGGGGCTTGCTCCAGCTGCATTTGCATGGC 
ATGCCCCAGTGTACTATGGCAGCAGAGAATGGAGGAACACTGGGTCTGCAGTGCTGAAGGGTTTGGGGAGTGGAG 
AGCAAGGGTGCTCTTTCGGGGCTGGACAGCCCGTCTTGTGACAGTGACTCCCAGTGAGCCCCAGAAATGACAAGC 
GTGTCTTGGCAGAGCCAGCACACAAGTGGATGTGAAGTGCCCGTCTTGACCTCCTCATCAGGCTGCTGCAGGCCT 
CTGGCGGGCAGGGCACTGGGAGAGGCCCTGAGAATGTCCTTTTGGTTTGGAGAAGGCAGTGTGAGGCTGCACAGT 
CAAT T CATCGGT GCCT TAGT CCAAGAAAATAAAAACCACTAAGAAGCTTTAAAAAAAAAAAAAAAAAAAAA 
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MLGLLGSTALVGWITGAAVAVLLLLL 
PGHVSHVPNVGLHHHHHPRHTPHHLHHHHHPHRHHPRHAR 
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FIGURE 87 



CCCACGCGTCCGTCCTAGTCCCCGGGCCAACTCGGACAGTTTGCTCATTTATTGCAACGGTCAAGGCTGGCTTGT 
GCCAGAACGGCGCGCGCGCGCGCACGCACGCACACACACGGGGGGAAACTTTTTTAAAAATGAAAGGCTAGAAGA 
GCTCAGCGGCGGCGCGGGCGCTGCGCGAGGGCTCCGGAGCTGACTCGCCGAGGCAGGAAATCCCTCCGGTCGCGA 
CGCCCGGCCCCGGCTCGGCGCCCGCGTGGGATGGTGCAGCGCrCGCCGCCGGGCCCGAGAGCTGCTGCACTGAAG 
GCCGGCGACGAT6GCAGCGCGCCCGCTGCCCGTGTCCCCCGCCCGCGCCCTCCTGCTCGCCCTGGCCGGTGCTCT 
GCTCGCGCCCTGCGAGGCCCGAGGGGTGAGCTTATGGAACCAAGGAAGAGCTGATGAAGTTGTCAGTGCCTCTGT 
T C G GAGT GGGGACCTCTGGAT CCCAGT GAAGAGCTT CGACT CCAAGAAT CATCCAGAAGT GCT GAATATT C GACT 

ACAACGGGAAAGCAAAGAACTGATCATAAATCTGGAAAGAAATGAAGGTCTCATTGCCAGCAGTTTCACGGAAAC 
CCACTATCTGCAAGACGGTACTGATGTCTCCCTCGCTCGAAATTACACGGGTCACTGTTACTACCATGGACATGT 
ACGGGGATATTCTGATTCAGCAGTCAGTCTCAGCACGTGTTCTGGTCTCAGGGGACTTATTGTGTTTGAAAATGA 
AAGCTATGTCTTAGAACCAATGAAAAGTGCAACCAACAGATACAAACTCTTCCCAGCGAAGAAGCTGAAAAGCGT 
CCGGGGATCATGTGGATCACATCACAACACACCAAACCTCGCTGCAAAGAATGTGTTTCCACCACCCTCTCAGAC 
ATGGGCAAGAAGGCAT AAAAGAGAGACCCT CAAGGCAACTAAGTATGT GGAGCT GGT GATCGTG GCAGACAAC CG 
AGAGT TT CAGAGGCAAGGAAAAGATCT GGAAAAAGTT AAGCAGCGATTAAT AGAGATT GCTAAT CACGT T GACAA 
GTTTTACAGACCACTGAACATTCGGATCGTGTTGGTAGGCGTGGAAGTGTGGAATGACATGGACAAATGCTCTGT 
AAGTCAGGACCCATTCACCAGCCTCCATGAArTTCTGGACTGGAGGAAGATGAAGCTTCTACCTCGCAAATCCCA 
TGACAATGCGCAGCTTGTCAGTGGGGTTTATTTCCAAGGGACCACCATCGGCATGGCCCCAATCATGAGCATGTG 
CACGGCAGACCAGTCTGGGGGAATTGTCATGGACCATTCAGACAATCCCCTTGGTGCAGCCGTGACCCTGGCACA 
TGAGCTGGGCCACAATTTCGGGATGAATCATGACACACTGGACAGGGGCTGTAGCTGTCAAATGGCGGTTGAGAA 
AGGAGGCTGCATCATGAACGCTTCCACCGGGTACCCATTTCCCATGGTGTTCAGCAGTTGCAGCAGGAAGGACTT 
GGAGACCAGCCTGGAGAAAGGAATGGGGGTGTGCCTGTTTAACCTGCCGGAAGTCAGGGAGTCTTTCGGGGGCCA 
GAAGTGTGGGAACAGATTTGTGGAAGAAGGAGAGGAGTGTGACTGTGGGGAGCCAGAGGAATGTATGAATCGCTG 
CTGCAATGCCACCACCTGTACCCTGAAGCCGGACGCTGTGTGCGCACATGGGCTGTGCTGTGAAGACTGCCAGCT 
GAAGCCTGCAGGAACAGCGTGCAGGGACTCCAGCAACTCCTGTGACCTCCCAGAGTTCTGCACAGGGGCCAGCCC 
TCACT GC CCAGCCAATGT G TACCT G C AC GATGGGCACT CAT GTCAGGAT GTGGACGGCTACTGCTACAAT GGCAT 

CTGCCAGACTCACGAGCAGCAGTGTGTCACGCTCTGGGGACCAGGTGCTAAACCTGCCCCTGGGATCTGCTTTGA 
GAGAGTCAATTCTGCAGGTGATCCTTATGGCAACTGTGGCAAAGTCTCGAAGAGTTCCTTTGCCAAATGCGAGAT 
GAGAGATGCTAAAT GTGGAAAAAT CCAGT GT CAAG GAGGT GC CAGC C GGCCAGT CAT T GGT AC CAAT GCC GT T T C 

CATAGAAACAAACATCCCTCTGCAGCAAGGAGGCCGGATTCTGTGCCGGGGGACCCACGTGTACTTGGGCGATGA 
CATGCCGGACCCAGGGCTTGTGCTTGCAGGCACAAAGTGTGCAGATGGAAAAATCTGCCTGAATCGTCAATGTCA 
AAATATTAGTGTCTTTGGGGTTCACGAGTGTGCAATGCAGTGCCACGGCAGAGGGGTGTGCAACAACAGGAAGAA 
CTGCCACTGCGAGGCCCACTGGGCACCTCCCTTCTGTGACAAGTTTGGCTTTGGAGGAAGCACAGACAGCGGCCC 
CATCCGGCAAGCAGAAGCAAGGCAGGAAGCTGCAGAGTCCAACAGGGAGCGCGGCCAGGGCCAGGAGCCCGTGGG 
ATCGCAGGAGCATGCGTCTACTGCCTCACTGACACTCATCTGAGCCCTCCCATGACATGGAGACCGTGACCAGTG 
CTGCTGCAGAGGAGGTCACGCGTCCCCAAGGCCTCCTGTGACTGGCAGCATTGACTCTGTGGCTTTGCCATCGTT 
TCCATGACAACAGACACAACACAGTTCTCGGGGCTCAGGAGGGGAAGTCCAGCCTACCAGGCACGTCTGCAGAAA 
CAGTGCAAGGAAGGGCAGCGACTTCCTGGTTGAGCTTCTGCTAAAACATGGACATGCTTCAGTGCTGCTCCTGAG 
AGAGTAGCAGGT TACCACT CTG GCAGGCCC CAGC CCTGCAG CAAGGAGGAAGAGGACT CAAAAGTCT G GC C TT T C 

ACTGAGCCTCCACAGCAGTGGGGGAGAAGCAAGGGTTGGGCCCAGTGTCCCCTTTCCCCAGTGACACCTCAGCCT 

TGGCAGCCCTGATGACTGGTCTCTGGCTGCAACTTAATGCTCTGATATGGCTTTTAGCATTTATTATATGAAAAT 

AGCAGGGTTTTAGTTTTTAATTTATCAGAGACCCTGCCACCCATTCCATCTCCATCCAAGCAAACTGAATGGCAA 

TGAAACAAACTGGAGAAGAAGGTAGGAGAAAGGGCGGTGAACTCTGGCTCTTTGCTGTGGACATGCGTGACCAGC 

AGTACTCAGGTTTGAGGGTTTGCAGAAAGCCAGGGAACCCACAGAGTCACCAACCCTTCATTTAACAAGTAAGAA 

TGTTAAAAAGTGAAAACAATGTAAGAGCCTAACTCCATCCCCCGTGGCCATTACTGCATAAAATAGAGTGCATTT 
GAAAT 
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X/usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA49624 
xsubunit 1 of 1, 735 aa, 1 stop 
XMW: 80177, pi: 7.08, NX(S/T): 5 

f^^LERNEGLIASSFTETHYLQDGTDVSI^Y^ 

J^^t™ K Q^ IEI ^ HVD KFYRPLNIRIVLVGVEVWNDMDKCSVSQDPFTSLHEFLDWRKMKLLPRKSHDNA 

?^? G ^ GTTIG ^ PIMSMCTAD Q SGGI ™^ 

^^ GYPFPMVFSSCS ^ETSLEKGMGVCLFNLP^^ 

m?2?^^ WGPGAKPAPG1CFERVNSAGDPYGNCG ^ SKSSFAKCE ^DAKCGKIQCQGGASRPVIGTNAVSIE^^ 
^ PL °S GGRILCRGTH ™ LGDDMPD ^ 

EAHWAPPFCDKFGFGGSTDSGPIRQAEARQEAAESNRERGQGQEPVGSQEHASTASLTII 

Signal peptide: 

amino acids 1-28 



WO 01/68848 



PCT/US01/06520 



90/615 
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CTGCTGCATCCGGGTGTCTGGAGGCTGTGGCCGTTTTGTTTTCTTGGCTAAAATCGGGGGAGTGAGGCGGGCCGG 
CGCGGCGCGACACCGGGCTCCGGAACCACTGCACGACGGGGCTGGACTGACCTGAAAAAAATCTCTGGATTTCTA 
GAGGGCTTGAGATGCTCAGAATGCATTGACTGGGGGGAAAAGCGCAATACTATTGCTTCCATTGCTGCTGGTGTA 
CTATTTTTTACAGGCTGGTGGATTATCATAGATGCAGCTGTTATTTATCCCACCATGAAAGATTTCAACCACTCA 
TACCATGCCTGTGGTGTTATAGCAACCATAGCCTTCCTAATGATTAATGCAGTATCGAATGGACAAGTCCGAGGT 
GATAGTTACAGTGAAGGTTGTCTGGGTCAAACAGGTGCTCGCATTTGGCTTTTCGTTGGTTTCATGTTGGCCTTT 
GGATCTCTGATTGCATCTATGTGGATTCTTTTTGGAGGTTATGTTGCTAAAGAAAAAGACATAGTATACCCTGGA 
ATTGCTGTATTTTTCCAGAATGCCTTCATCTTTTTTGGAGGGCTGGTTTTTAAGTTTGGCCGCACTGAAGACTTA 
TGGCAGTG5ACACATCTGATTTCCCACAGCACAACAGCCCTGCATGGGTTTGTTTGTTTTTTTACTGCTCACTCC 
CAACCTTTTGTAATGCCATTTTCTAAACTTATTTCTGAGTGTAGTCTCAGCTTAAAGTTGTGTAATACTAAAATC 
ACGAGAACACCTAAACAACAACCAAAAATCTATTGTGGTATGCACTTGATTAACTTATAAAATGTTAGAGGAAAC 
TTTCACATGAATAATTTTTGTCAAATTTTATCATGGTATAATTTGTAAAAATAAAAAGAAATTACAAAAGAAATT 
AT GGAT T T GT CAAT GT AAGT ATT TGT CAT ATCTGAGGT C CAAAACCACAATGAAAGT GCT CT GAAGAT T T AAT G T 
GT T TAT T CAAAT GT GGT CT CTTCT GT GT CAAAT GT TAAAT GAAATATAAACATTTTTTAGTTT TT AAAATAT T C C 
GTGGTCAAAATTCTTCCTCACTATAATTGGTATTTACTTTTACCAAAAATTCTGTGAACATGTAATGTAACTGGC 
TTTTGAGGGTCTCCCAAGGGGTGAGTGGACGTGTTGGAAGAGAGAAGCACCATGGTCCAGCCACCAGGCTCCCTG 
TGTCCCTTCCATGGGAAGGTCTTCCGCTGTGCCTCTCATTCCAAGGGCAGGAAGATGTGACTCAGCCATGACACG 
T GGT TCTGGT GG GAT GCACAGT CACTCCACAT CCACCACT G 
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FIGURE 90 



MSGFLEGLRCSECIDWGEKRNTIASIAAGVLFFTGWWIIIDAAVIYPTMKDFNHSYHACGVIATIAFLMINAVSN 

GQVRGDSYSEGCLGQTGARIWLFVGFMLAFGSLIASMWILFGGYVAKEKDIVYPGIAVFFQNAFIFFGGLVFKFG 
RTEDLWQ • 
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FIGURE 91 

TTACATTGGGCGTATGGAAGAGGGCAGCATTGGCCCTTTTAT^ 

GCAGCAGCTGGGGGCCTCCTCTGAGCTCCAGGCAGTACTCAGCT^ 
CCACAGTGCCTTTTCCATGCACGCCCTGCTGGTCAACCACTACA^ 



TTGCCCCATCGTGGTCTCCAACGCAGGACTGTTCAACA^ 



GCGCTACGTCTCCATGCCCAGGGAAGAGGCTGCGGAACACATCCCTCTTCTCTTC^ 
£GATCCGACCTGGGAGGACCGATTCCCAGGCCGGTCCA^ 

TGAGGAGTGGCAGGCGGAGCTGAAGGGAAAGCGGGGCAGTGACTATGAGACCTTC 
CTCTATGTCAGTGGTCCTGAAACTGTTCCCACAGCTGGAGGGGAAGGTGGAGACT 
CACCAACCAGTTCTATCTGGCTGCTCCCCGAGGTGCCTGCTACGGGGCTGACCAT^ 
TTGTGTGATGGCCTCCTTGAGGGCCCAGAGCCCCATCCCCAACCT^ 
^GACTGGTCGGGGCCCTGCAAGGTGCCCTGCTGTGCAGCAGCGCCATCCTG^^ 
S^ AATCTTGATTCTAGGATCCGGG CACAGAAGAAAAAGAATTA6TTCCATCA^ 
G gCAATGGCTGGGGCATCTCCCTTGACTTACCCATAATGTCTTTcTGCATTA^ 
CTAATTTGGTTCTGATGCCTGAAGAGAGGCCTAGTTTAAArCA^ 



gCATCTGTGGATAGAACCCCTGGCAGTGTTGTCAGCTCAACCTGGTGGCT^ 



^^^^^^^^^^^^^^^^ 



ACGAAAGGTCTCTTTGTAGTTCGTGTTAATGTAA 



TTAAAAAAAAAAA 
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FIGURE 92 

I^PLVLLLAVLLLAVLCKVYLGLFSGSSPNPFSEDVKRPPAPLVTDKEARKKVLKQAFSANQVPEKLDVVVIGS 

GFGGLAAAAIIAKAGKRVLVLEQHTKAGGCCHTFGKNGLEFDTGIHYIGRMEEGSIGRFILDQITEGQLDWAPLS 

SPFDIMVLEGPNGRKEYPMYSGEKAYIQGLKEKFPQEEAIIDKYIKLVKWSSGAPHAILLKFLPLPVVQLLDRC 

GLLTRFSPFLQASTQSLAEVLQQLGASSELQAVLSYIFPTYGVTPNHSAFSMHALLVNHYMKGGFYPRGGSSEIA 

FHTIPVIQRAGGAVLTKATVQSVLLDSAGKACGVSVKKGHELVNIYCPIWSNAGLFNTYEHLLPGNARCLPGVK 

QQLGTVRPGLGMTSVFICLRGTKEDLHLPSTNYYVYYDTDMDQAMERYVSMPREEAAEHIPLLFFAFPSAKDPTW 

EDRFPGRSTMIMLIPTAYEWFEEWQAELKGKRGSDYETFKNSFVEASMSVVLKLFPQLEGKVESVTAGSPLTNQF 

YLAAPRGACYGADHDLGRLHPCVMASLRAQSPIPNLYLTGQDIFTCGLVGALQGALLCSSAILKRNLYSDLKNLD 
SRIRAQKKKN 
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></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA50911 
Xsubunit 1 of 1, 348 aa, 1 stop 
XMW: 39711, pi: 8.70, NX(S/T): 1 

^TLGPLGSWQQWRRCLSARDGSRMLLLLLLLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGVGTGSSSLWN 

MDIDGKHEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHDVISLKLFELTVERTPEEEKLHRDVFLPSVDNMKLP 
EMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILYNKWQEQSRKRFY nKUVii Jjrb VUNMKLP 

Signal sequence: 

amino acids 1-38 



Transmembrane domain: 

amino acids 310-329 
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GGGAAAGM6GCGGCGACTCTGGGACCCCTTGGGTCGTGGCAGCAGTGGCGGCGATGTTTGTCGGCTCGGGATGG 

GTCCAGGATGTTACTCCTTCTTCTTTTGTTGGGGTCTGGGCAGGGGCCACAGCAAGTCGGGGCGGGTCAAACGTT 

CGAGTACTTGAAACGGGAGCACTCGCTGTCGAAGCCCTACCAGGGTGTGGGCACAGGCAGTTCCTCACTGTGGAA 

TCTGATGGGCAATGCCATGGTGATGACCCAGTATATCCGCCTTACCCCAGATATGCAAAGTAAACAGGGTGCCTT 

GTGGAACCGGGT GCCAT GTT T CCTGAGAGACT GG GAGTT GCAG GT GCAC T T CAAAAT CCATGGACAAGGAAAGAA 

GAATCTGCATGGGGATGGCTTGGCAATCTGGTACACAAAGGATCGGATGCAGCCAGGGCCTGTGTTTGGAAACAT 

GGACAAATTTGTGGGGCTGGGAGTATTTGTAGACACCTACCCCAATGAGGAGAAGCAGCAAGAGCGGGTATTCCC 

CTACATCTCAGCCATGGTGAACAACGGCTCCCTCAGCTATGATCATGAGCGGGATGGGCGGCCTACAGAGCTGGG 

AGGCTGCACAGCCATTGTCCGCAATCTTCATTACGACACCTTCCTGGTGATTCGCTACGTCAAGAGGCATTTGAC 

GATAATGATGGATATTGATGGCAAGCATGAGTGGAGGGACTGCATTGAAGTGCCCGGAGTCCGCCTGCCCCGCGG 

CTACTACTTCGGCACCTCCTCCArCACTGGGGATCTCTCAGATAATCATGATGTCATTTCCTTGAAGTTGTTTGA 

ACTGACAGT GGAGAGAACCCCAGAAGAGGAAAAGCTCCAT C GAGAT GT GT TCTTGC CCT CAGT GGACAAT AT GAA 

GCTGCCTGAGATGACAGCTCCACTGCCGCCCCTGAGTGGCCTGGCCCTCTTCCTCATCGTCTTTTTCTCCCTGGT 

GT TTT CT GT ATT T GC C AT AGT CAT T GGTATCAT ACT CTACAACAAAT GGCAGGAACAGAGC CGAAAGCGCTT CTA 

CTGAGCCCTCCTGCTGCCACCACTTTTGTGACTGTCACCCATGAGGTATGGAAGGAGCAGGCACTGGCCTGAGCA 

TGCAGCCTGGAGAGTGTTCTTGTCTCTAGCAGCTGGTTGGGGACTATATTCTGTCACTGGAGTTTTGAATGCAGG 

GACCCCGCATTCCCATGGTTGTGCATGGGGACATCTAACTCTGGTCTGGGAAGCCACCCACCCCAGGGCAATGCT 

GCTGTGATGTGCCTTTCCCTGCAGTCCTTCCATGTGGGAGCAGAGGTGTGAAGAGAATTTACGTGGTTGTGATGC 

CAAAATCACAGAACAGAATTTCATAGCCCAGGCTGCCGTGTTGTTTGACTCAGAAGGCCCTTCTACTTCAGTTTT 

GAATCCACAAAGAATTAAAAACTGGTAACACCACAGGCTTTCTGACCATCCATTCGTTGGGTTTTGCATTTGACC 

CAACCCTCTGCCTACCTGAGGAGCTTTCTTTGGAAACCAGGATGGAAACTTCTTCCCTGCCTTACCTTCCTTTCA 

CTCCATTCATTGTCCTCTCTGTGTGCAACCTGAGCTGGGAAAGGCATTTGGATGCCTCTCTGTTGGGGCCTGGGG 

CTGCAGAACACACCTGCGTTTCACTGGCCTTCATTAGGTGGCCCTAGGGAGATGGCTTTCTGCTTTGGATCACTG 

TTCCCTAGCATGGGTCTTGGGTCTATTGGCATGTCCATGGCCTTCCCAATCAAGTCTCTTCAGGCCCTCAGTGAA 

GTTTGGCTAAAGGTTGGTGTAAAAATCAAGAGAAGCCTGGAAGACATCATGGATGCCATGGATTAGCTGTGCAAC 

TGACCAGCTCCAGGTTTGATCAAACCAAAAGCAACATTTGTCATGTGGTCTGACCATGTGGAGATGTTTCTGGAC 

TTGCTAGAGCCTGCTTAGCTGCATGTTTTGTAGTTACGATTTTTGGAATCCCACTTTGAGTGCTGAAAGTGTAAG 

GAAGCTTTCTTCTTACACCTTGGGCTTGGATATTGCCCAGAGAAGAAATTTGGCTTTTTTTTTCTTAATGGACAA 

GAGACAGTTGCTGTTCTCATGTTCCAAGTCTGAGAGCAACAGACCCTCATCATCTGTGCCTGGAAGAGTTCACTG 

TCATTGAGCAGCACAGCCTGAGTGCTGGCCTCTGTCAACCCTTATTCCACTGCCTTATTTGACAAGGGGTTACAT 

GCTGCTCACCTTACTGCCCTGGGATTAAATCAGTTACAGGCCAGAGTCTCCTTGGAGGGCCTGGAACTCTGAGTC 

CTCCTATGAACCTCTGTAGCCTAAATGAAATTCTTAAAATCACCGATGGAACCAAAAAAAAAAAAAAAAAGGGCG 

GCCGCGACTCTAGAGTCGACCTGCAGTAGGGATAACAGGGTAATAAGCTTGGCCGCCATGG 
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CCTGTGTTAAGCTGAGGTTTCCCCTAGATCTCGTATATCCCCAACACATACCTCCACGCACACACATCCCCAAGA 

ACCTCGAGCTCACACCAACAGACACACGCGCGCATACACACTCGCTCTCGCTTGTCCATCTCCCTCCCGGGGGAG 

CCGGCGCGCGCTCCCACCTTTGCCGCACACTCCGGCGAGCCGAGCCCGCAGCGCTCCAGGATTCTGCGGCTCGGA 

ACTCGGATTGCAGCTCTGAACCCCCATGGTGGTTTTTTAAACACTTCTTTTCCTTCTCTTCCTCGTTTTGATTGC 

ACCGTTTCCATCTGGGGGCTAGAGGAGCAAGGCAGCAGCCTTCCCAGCCAGCCCTTGTTGGCTTGCCATCGTCCA 

TCTGGCTTATAAAAGTTTGCTGAGCGCAGTCCAGAGGGCTGCGCTGCTCGTCCCCTCGGCTGGCAGAAGGGGGTG 

ACGCTGGGCAGCGGCGAGGAGCGCGCCGCTGCCTCTGGCGGGCTTTCGGCTTGAGGGGCAAGGTGAAGAGCGCAC 

CGGCCGTGGGGTTTACCGAGCTGGATTTGTATGTTGCACCATGCCTTCTTGGATCGGGGCTGTGATTCTTCCCCT 

CTTGGGGCTGCTGCTCTCCCTCCCCGCCGGGGCGGATGTGAAGGCTCGGAGCTGCGGAGAGGTCCGCCAGGCGTA 

CGGTGCCAAGGGATTCAGCCTGGCGGACATCCCCTACCAGGAGATCGCAGGGGAACACTTAAGAATCTGTCCTCA 

GGAAT ATACAT GCT GCACCACAGAAAT GGAAGAC AAGTT AAG CCAACAAAGC AAACT CGAATT T GAAAACCT TGT 

GGAAGAGACAAGCCATTTTGTGCGCACCACTTTTGTGTCCAGGCATAAGAAATTTGACGAATTTTTCCGAGAGCT 

CCT GGAGAATGCAGAAAAGT CACTAAAT GATATGT TTGTACGGACCTATGGCAT GCT GT ACATGCAGAAT TCAGA 

AGTCTTCCAGGACCTCTTCACAGAGCTGAAAAGGTACTACACTGGGGGTAATGTGAATCTGGAGGAAATGCTCAA 

TGACTTTTGGGCTCGGCTCCTGGAACGGATGTTTCAGCTGATAAACCCTCAGTATCACTTCAGTGAAGACTACCT 

GGAATGTGTGAGCAAATACACTGACCAGCTCAAGCCATTTGGAGACGTGCCCCGGAAACTGAAGATTCAGGTTAC 

CCGCGCCTTCATTGCTGCCAGGACCTTTGTCCAGGGGCTGACTGTGGGCAGAGAAGTTGCAAACCGAGTTTCCAA 

GGTCAGCCCAACCCCAGGGTGTATCCGTGCCCTCATGAAGATGCTGTACTGCCCATACTGTCGGGGGCTTCCCAC 

TGTGAGGCCCTGCAACAACTACTGTCTCAACGTCATGAAGGGCTGCTTGGCAAATCAGGCTGACCTCGACACAGA 

GTGGAATCTGTTTATAGATGCAATGCTCTTGGTGGCAGAGCGACTGGAGGGGCCATTCAACATTGAGTCGGTCAT 

GGAC CCGATAGAT GT CAAG AT TT CT GAAGC CAT TAT G AACAT GC AAGAAAAC AGC ATGCAGGTGT CTG CAAAGGT 

CTTTCAGGGATGTGGTCAGCCCAAACCTGCTCCAGCCCTCAGATCTGCCCGCTCAGCTCCTGAAAATTTTAATAC 

ACGTTTCAGGCCCTACAATCCTGAGGAAAGACCAACAACTGCTGCAGGCACAAGCTTGGACCGGCTGGTCACAGA 

C ATAAAAGAGAAAT T GAAGCT CTCTAAAAAGGT CT GGTCAGCAT TACCCTAC ACTATCT GCAAGGACGAGAGC G T 

GACAGC GGGCACGTCCAACGAGGAGGAATG C T GGAACGGGCACAGCAAAGCCAGATACTT GCCTGAGATCAT GAA 

TGATGGGCTCACCAACCAGATCAACAATCCCGAGGTGGATGTGGACATCACTCGGCCTGACACTTTCATCAGACA 

GCAGATTATGGCTCTCCGTGTGATGACCAACAAACTAAAAAACGCCTACAATGGCAATGATGTCAATTTCCAGGA 

CACAAGTGATGAATCCAGTGGCTCAGGGAGTGGCAGTGGGTGCATGGATGACGTGTGTCCCACGGAGTTTGAGTT 

TGTCACCACAGAGGCCCCCGCAGTGGATCCCGACCGGAGAGAGGTGGACTCTTCTGCAGCCCAGCGTGGCCACTC 

CCTGCTCTCCTGGTCTCTCACCTGCATTGTCCTGGCACTGCAGAGACTGTGCAGATAATCTTGGGTTTTTGGTCA 

GATGAAACTGCATTTTAGCTATCTGAATGGCCAACTCACTTCTTTTCTTACACTCTTGGACAATGGACCATGCCA 

CAAAAACTTACCGTTTTCTATGAGAAGAGAGCAGTAATGCAATCTGCCTCCCTTTTTGTTTTCCCAAAGAGTACC 

GGGTGCCAGACTGAACTGCTTCCTCTTTCCTTCAGCTATCTGTGGGGACCTTGTTTATTCTAGAGAGAATTCTTA 

CTCAAATTTTTCGTACCAGGAGATTTTCTTACCTTCATTTGCTTTTATGCTGCAGAAGTAAAGGAATCTCACGTT 
GTGAGGGTTTTTTTTTTCTCATTTAAAAT 
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></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA50914 
Xsubunit 1 of 1, 555 aa f 1 stop 
><MW: 62736, pi: 5-36, NX{S/T) : 0 

MPSWIGAVILPLLGLLLSIiPAGADVKARSCGEVRQAYGAKGFSLADIPyQEIAGEHLRICPQEYTCCTTEMEDKL 
SQQSKLEFENLVEETSHFVRTTFVSRHKKFDEFFRELLENAEKSLNDMFVRTYGMLYMQNSEVFQDLFTELKRYY 
TGGNVNLEEMLNDFWARLLERMFQLINPQYHFSEDYLECVSKYTDQLKPFGDVPRKLKIQVTRAFIAARTFVQGL 
TVGREVANRVSKVSPTPGCIRALMKMLYCPYCRGLPTVRPCNNYCLNVMKGCLANQADLDTEWNLFIDAMLLVAE 
RLEGPFNIESVMDPIDVKISEAIMNMQENSMQVSAKVFQGCGQPKPAPALRSARSAPENFNTRFRPYNPEERPTT 
AAGTSLDRLVTDIKEKLKLSKKWSALPYTICKDESVTAGTSNEEECWNGHSECARYLPEimDGLTNQINNPEVD 
VDITRPDTFIRQQIMALRVMTNKLBCNAYNGNDVNFQDTSDESSGSGSGSGCMDDVCPTEFEFVTTEAPAVDPDRR 
EVDSSAAQRGHSLLSWSLTCIVIiALQRLCR 



Signal peptide: 

amino acids 1-23 



WO 01/68848 



PCT/US01/06520 



98/615 

FIGURE 97 



GGCGGCGTCCGTGAGGGGCTCCTTTGGGCAGGGGTAGTGTTTGGTGTCCCTGTCTTGCGTGATATTGACAAACTG 
AAGCTTTCCTGCACCACTGGACTTAAGGAAGAGTGTACTCGTAGGCGGACAGCTTTAGTGGCCGGCCGGCCGCTC 
TC ATCCCCCGT AAGGAG CAGAGT CCT T T GTACTGACCAAGATCAGCAACATCTACAT CCAGGAGC CT C CCAC GAA 
TGGGAAGGTTTTATTGAAAACTACAGCTGGAGATATTGACATAGAGTTGTGGTCCAAAGAAGCTCCTAAAGCTTG 
CAGAAATTTTATCCAACTTTGTTTGGAAGCTTATTATGACAATACCATTTTTCATAGAGTTGTGCCTGGTTTCAT 
AGTCCAAGGCGGAGATCCTACTGGCACAGGGAGTGGTGGAGAGTCTATCTATGGAGGGCCATTCAAAGATGAATT 
TCATTCACGGTTGCGTTTTAATCGGAGAGGACTGGTTGCCATGGCAAATGCTGGTTCTCATGATAATGGCAGCCA 
GTTTTTCTTCACACTGGGTCGAGCAGATGAACTTAACAATAAGCATACCATCTTTGGAAAGGTTACAGGGGATAC 
AGTAT AT AACAT GTT GC GACT GT CAGAAGT AGACAT T GAT GATGACGAAAGACCACATAAT CCACACAAAAT AAA 
AAGCTGTGAGGTT TTGTTT AAT CCT T T T GATGACAT CAT T CCAAGGGAAAT TAAAAGGCT GAAAAAAGAGAAACC 
AGAGGAGGAAGTAAAGAAATTGAAACCCAAAGGCACAAAAAATTTTAGTTTACTTTCATTTGGAGAGGAAGCTGA 
GGAAGAAGAGGAGGAAGTAAATCGAGTTAGTCAGAGCATGAAGGGCAAAAGCAAAAGTAGTCATGACTTGCTTAA 
GGAT GATC CACAT CT CAGTTCTGTT C CAGTTGT AGAAAGTGAAAAAGGT GATGCACCAGATT T AGTT GAT GATGG 
AGAAGAT GAAAGT GCAGAGCATGAT GAATAT AT TGATGGT GATGAAAAGAACCT GATGAGAGAAAGAATT GC CAA 
AAAATTAAAAAAGGACACAAGTGCGAATGTTAAATCAGCTGGAGAAGGAGAAGTGGAGAAGAAATCAGTCAGCCG 
CAGTGAAGAGCTCAGAA^GAAGCAAGACAATTAAAACGGGAACTCTTAGCAGCAAAACAAAAAAAAGTAGAAAA 
TGCAGCAAAACAAGCAGAAAAAAGAAGTGAAGAGGAAGAAGCCCCTCCAGATGGTGCTGTTGCCGAATACAGAAG 
AGAAAAGCAAAAGTAT GAAGCTTTGAGGAAGCAACAGTCAAAGAAGGGAACTT CCCGGGAAG AT C AGACCCT T GC 
ACTGCTGAACCAGTTTAAATCTAAACTCACTCAAGCAATTGCTGAAACACCTGAAAATGACATTCCTGAAACAGA 
AGTAGAAGATGATGAAG GAT GGATGT CACAT GTACT T CAGTTT GAGGATAAAAGCAGAAAAGTGAAAGAT G CAAG 
CATGCAAGACTCAGATACATTTGAAATCTATGATCCTCGGAATCCAGTGAATAAAAGAAGGAGGGAAGAAAGCAA 
AAAGCT GAT GAGAGAGAAAAAAGAA&GAAGATAAAAT GAGAATAAT GAT AACCAGAACTT GCT GG AAATGTGCC T 
ACAATGGCCTTGTAACAGCCATTGTTCCCAACAGCATCACTTAGGGGTGTGAAAAGAAGTATTTTTGAACCTGTT 
GTCTGGTTTTGAAAAACAATTATCTTGTTTTGCAAATTGTGGAATGATGTAAGCAAATGCTTTTGGTTACTGGTA 
CATGTGTTTTTTCCTAGCTGACCTTTTATATTGCTAAATCTGAAATAAAATAACTTTCCTTCCACAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAA 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA50919 
xsubunit 1 of 1, 472 aa, 1 stop 
XMW: 53847, pi: 5.75, NX(S/T): 2 

^fw^S EPPTNG ^ iLCTTAGDIDIELWSKEAPKACRNFI QLClEAYYDNTIFHRVVPGFIVQGGDPTGTGSGG 
ESIYGAPFKDEFHSRLRFNRRGLVA^AGSHDNGSQFFFTLGRADELNNKHTIFGKVTGDTVYNMLRLSEVDID 

^fSSHDLLKDDPH^ 

^So^ SVS ^ EELRKE ^Q LK ^ LLA AKQKKVENAAKQAEKRSEEEEAPPDGAVAEYRREKQKYEALRKQQS 

Important features: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites. 

. amino acids 109-112 and 201-204 

Cyclophilin-type pep tidyl -prolyl cis-trans xsomerase signature 

amino acids 4 9-66 

Homologous region to Cyclophilin-type peptidyl-prolyl cis-trans isomerase 

amino acids 96-140, 49-89 and 22-51 
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CTTTTCTGAGGAACCACAGCAATGAATGGCTTTGCATCCTTGCTTCGAAGAAACCAATTTATCCTCCTGGTACTA 
TTTCTTTTGCAAATTCAGAGTCTGGGTCTGGATATTGATAGCCGTCCTACCGCTGAAGTCTGTGCCACACACACA 
AT T TCACCAGGAC CC AAAGGAGAT GAT GGT GAAAAAGGAGATCCAGGAGAAGAGGGAAAGCATGGCAAAGTG GGA 
CGCATGGGGCCGAAAGGAATTAAAGGAGAACTGGGTGATATGGGAGATCAGGGCAATATTGGCAAGACTGGGCCC 
ATTGGGAAGAAGGGTGACAAAGGGGAAAAAGGTTTGCTTGGAATACCTGGAGAAAAAGGCAAAGCAGGTACTGTC 
TGTGATTGTGGAAGATACCGGAAATTTGTTGGACAACTGGATATTAGTATTGCTCGGCTCAAGACATCTATGAAG 
TT T GT CAAGAAT GTGAT AGCAGGGATTAGGGAAACT GAAGAGAAATT C TACTACAT C GT GCAGGAAGAGAAGAAC 
TACAGGGAATCCCTAACCCACTGCAGGATTCGGGGTGGAATGCTAGCCATGCCCAAGGATGAAGCTGCCAACACA 
CTCATCGCTGACTATGTTGCCAAGAGTGGCTTCTTTCGGGTGTTCATTGGCGTGAATGACCTTGAAAGGGAGGGA 
CAGTACATGTC CACAGAC AACACTC CACT GCAGAACTAT AGCAACT GGAAT GAGGGGGAACCCAGCGACCCC TAT 
GGTCATGAGGACTGTGTGGAGATGCTGAGCTCTGGCAGATGGAATGACACAGAGTGCCATCTTACCATGTACTTT 
GTCTGTGAGTTCATCAAGAAGAAAAAGTAACTTCCCTCATCCTACGTATTTGCTATTTTCCTGTGACCGTCATTA 
CAGTTATTGTTATCCATCCTTTTTTTCCTGATTGTACTACATTTGATCTGAGTCAACATAGCTAGAAAATGCTAA 
ACTGAGGTATGGAGCCTCCATCATCAAAAAAAAAAAAAAAA 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA50980 
Xsubunit 1 of 1, 277 aa, 1 stop 
XMW: 30645, pi: 7.47, NX(S/T): 2 

MNGFASLLRRNQFILLVLFLLQIQSLGLDIDSRPTAEVCATHTISPGPKGDDGEKGDPGEEGKHGKVGRMGPKGI 
KGELGDMGDQGNIGKTGPIGKKGDKGEKGLLGIPGEKGKAGTVCDCGRYRKFVGQLDISIARLKTSMKFVKNVIA 
GIRETEEKFYYIVQEEKNYRESLTHCRIRGGMLAMPKDEAANTLIADYVAKSGFFRVFIGVNDLEREGQYMSTDN 
TPLQNYSNWNEGEPSDPYGHEDCVEMLSSGRWNDTECHLTMYFVCEFIKKKK 

Signal peptide: 

amino acids 1-25 
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GCAACCTCAGCTTCTAGTATCCAGACTCCAGCGCCGCCCCGGGCGCGGACCCCAACCCCGACCCAGAGCTTCTCC 

AGCGGCGGCGCAGCGAGCAGGGCTCCCCGCCTTAACTTCCTCCGCGGGGCCCAGCCACCTTCGGGAGTCCGGGTT 

GCCCACCTGCAAACTCTCCGCCTTCTGCACCTGCCACCCCTGAGCCAGCGCGGGCCCCCGAGCGAGTCAT6GCCA 

ACGCGGGGCTGCAGCTGTTGGGCTTCATTCTCGCCTTCCTGGGATGGATCGGCGCCATCGTCAGCACTGCCCTGC 

CCCAGTGGAGGATTTACTCCTATGCCGGCGACAACATCGTGACCGCCCAGGCCATGTACGAGGGGCTGTGGATGT 

CCTGCGTGTCGCAGAGCACCGGGCAGATCCAGTGCAAAGTCTTTGACTCCTTGCTGAATCTGAGCAGCACATTGC 

AAGCAACCCGTGCCTTGATGGTGGTTGGCATCCTCCTGGGAGTGATAGCAATCTTTGTGGCCACCGTTGGCATGA 

AGTGTATGAAGTGCTTGGAAGACGATGAGGTGCAGAAGATGAGGATGGCTGTCATTGGGGGTGCGATATTTCTTC 

TTGCAGGTCTGGCTATTTTAGTTGCCACAGCATGGTATGGCAATAGAATCGTTCAAGAATTCTATGACCCTATGA 

CCCCAGTCAATGCCAGGTACGAATTTGGTCAGGCTCTCTTCACTGGCTGGGCTGCTGCTTCTCTCTGCCTTCTGG 

GAGGTGCGCTACTTTGCTGTTCCTGTCCCCGAAAAACAACCTCTTACCCAACACCAAGGCCCTATCCAAAACCTG 

CAC CTT CCAGCGGGAAAGACTACGT GT6AC ACAGAGGCAAAAGGAGAAAATCATGTT GAAACAAACCGAAAAT GG 

ACATTGAGATACTATCATTAACATTAGGACCTTAGAATTTTGGGTATTGTAATCTGAAGTATGGTATTACAAAAC 

AAACAAACAAACAAAAAACCCATGTGTTAAAATACTCAGTGCTAAACATGGCTTAATCTTATTTTATCTTCTTTC 

CTCAATATAGGAGGGAAGATTTTTCCATTTGTATTACTGCTTCCCATTGAGTAATCATACTCAAATGGGGGAAGG 

GGTGCTCCTT AAAT AT AT AT AG AT AT GT AT AT AT AC AT GT TT TT C TAT T AAAAAT AG AC AGT AAAAT ACT ATT CT 

CATTATGTTGATACTAGCATACTTAAAATATCTCTAAAATAGGTAAATGTATTTAATTCCATATTGATGAAGATG 

TTTATTGGTATATTTTCTTTTTCGTCCTTATATACATATGTAACAGTCAAATATCATTTACTCTTCTTCATTAGC 

TTTGGGTGCCTTTGCCACAAGACCTAGCCTAATTTACCAAGGATGAATTCTTTCAATTCTTCATGCGTGCCCTTT 

TCATATACTTATTTTATTTTTTACCATAATCTTATAGCACTTGCATCGTTATTAAGCCCTTATTTGTTTTGTGTT 

TCATTGGTCTCTATCTCCTGAATCTAACACATTTCATAGCCTACATTTTAGTTTCTAAAGCCAAGAAGAATTTAT 

TACAAATCAGAACTTTGGAGGCAAATCTTTCTGCATGACCAAAGTGATAAATTCCTGTTGACCTTCCCACACAAT 

CCCTGTACTCTGACCCATAGCACTCTTGTTTGCTTTGAAAATATTTGTCCAATTGAGTAGCTGCATGCTGTTCCC 

CCAGGTGTTGTAACACAACTTTATTGATTGAATTTTTAAGCTACTTATTCATAGTTTTATATCCCCCTAAACTAC 

CTTTTTGTTCCCCATTCCTTAATTGTATTGTTTTCCCAAGTGTAATTATCATGCGTTTTATATCTTCCTAATAAG 

GTGTGGTCTGTTTGTCTGAACAAAGTGCTAGACTTTCTGGAGTGATAATCTGGTGACAAATATTCTCTCTGTAGC 

TGTAAGCAAGTCACTTAATCTTTCTACCTCTTTTTTCTATCTGCCAAATTGAGATAATGATACTTAACCAGTTAG 

AAGAGGTAGTGTGAATATTAATTAGTTTATATTACTCTTATTCTTTGAACATGAACTATGCCTATGTAGTGTCTT 

TATTTGCTCAGCTGGCTGAGACACTGAAGAAGTCACTGAACAAAACCTACACACGTACCTTCATGTGATTCACTG 

CCTTCCTCTCTCTACCAGTCTATTTCCACTGAACAAAACCTACACACATACCTTCATGTGGTTCAGTGCCTTCCT 

CTCTCTACCAGTCTATTTCCACTGAACAAAACCTACGCACATACCTTCATGTGGCTCAGTGCCTTCCTCTCTCTA 

CCAGTCTATTTCCATTCTTTCAGCTGTGTCTGACATGTTTGTGCTCTGTTCCATTTTAACAACTGCTCTTACTTT 

T CCAGT CT GT ACAGAAT GCT ATT TCACT T GAGCAAGAT GAT GTAAT G GAAAG GGT GT TGG CACT G GT GT CT GGAG 

ACCTGGATTTGAGTCTTGGTGCTATCAATCACCGTCTGTGTTTGAGCAAGGCATTTGGCTGCTGTAAGCTTATTG 

CTTCATCTGTAAGCGGTGGTTTGTAATTCCTGATCTTCCCACCTCACAGTGATGTTGTGGGGATCCAGTGAGATA 

GAATACATGTAAGTGTGGTTTTGTAATTTAAAAAGTGCTATACTAAGGGAAAGAATTGAGGAATTAACTGCATAC 

GTTTTGGTGTTGCTTTTCAAATGTTTGAAAATAAAAAAAATGTTAAG 
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></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA52185 
Xsubunit 1 of 1, 211 aa, 1 stop 
XMW: 22744, pi: 8.51, NX(S/T); 1 

MANAGLQLLGFILAFLGWIGAIVSTALPQWRIYSYAGDNIVTAQAMYEGLWMSCVSQSTGQIQCKVFDSLLNLSS 

TLQATRALMWGILLGVIAIFVATVGMKCMKCLEDDEVQKMRMAVIGGAIFLLAGLAILVATAWYGN 

PMTPVNARYEFGQALFTGWAAASLCLLGGALLCCSCPRKTTSYPTPRPYPKPAPSSGKDYV 

Important features: 
Signal peptide: 

amino acids 1-21 

Transmembrane domains : 

amino acids 82-102, 118-142 and 161-187 

N-glycosylation site. 

amino acids 72-75 

EMP-22 / EMP / MP20 family proteins . 

amino acids 70-111 

ABC-2 type transport system integral membrane protein 

amino acids 119-133 
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CCCACGCGTCCGCGGACGCGTGGGCTGGACCCCAGGTCTGGAGCGAATTCCAGCCTGCAGGGCTGATAAGCGAGG 

CATTAGTGAGATTGAGAGAGACTTTACCCCGCCGTGGTGGTTGGAGGGCGCGCAGTAGAGCAGCAGCACAGGCGC 

GGGTCCCGGGAGGCCGGCTCTGCTCGCGCCGAGMGTGGAATCTCCTTCACGAAACCGACTCGGCTGTGGCCACC 

GCGCGCCGCCCGCGCTGGCTGTGCGCTGGGGCGCTGGTGCTGGCGGGTGGCTTCTTTCTCCTCGGCTTCCTCTTC 

GGGT GGT TT ATAAAATC CT C CAAT GAAGCT ACT AAC AT TACT CCAAAGCAT AAT AT GAAAGCAT TTTT GGAT GAA 

T TGAAAGCT GAGAACAT CAAGAAGT T CT T ACATAAT T T T ACAC AGAT AC CACAT TTAGCAGGAACAGAAC AAAAC 

TTTCAGCTTGCAAAGCAAATTCAATCCCAGTGGAAAGAATTTGGCCTGGATTCTGTTGAGCTAGCTCATTATGAT 

GTCCTGTTGTCCTACCCAAATAAGACTCATCCCAACTACATCTCAATAATTAATGAAGATGGAAATGAGATTTTC 

AACACATCATTATTTGAACCACCTCCTCCAGGATATGAAAATGTTTCGGATATTGTACCACCTTTCAGTGCTTTC 

TCTCCTCAAGGAATGCCAGAGGGCGATCTAGTGTATGTTAACTATGCACGAACTGAAGACTTCTTTAAATTGGAA 

CGGGACATGAAAATCAATTGCTCTGGGAAAATTGTAATTGCCAGATATGGGAAAGTTTTCAGAGGAAATAAGGTT 

AAAAA.TGCCCAGCTGGCAGGGGCCAAAGGAGTCATTCTCTACTCCGACCCTGCTGACTACTTTGCTCCTGGGGTG 

AAGTCCTATCCAGACGGTTGGAATCTTCCTGGAGGTGGTGTCCAGCGTGGAAATATCCTAAA.TCTGAATGGTGCA 

GGAGACCCTCTCACACCAGGTTACCCAGCAAATGAATATGCTTATAGGCGTGGAATTGCAGAGGCTGTTGGTCTT 

CCAAGTATTCCTGTTCATCCAATTGGATACTATGATGCACAGAAGCTCCTAGAAAAAATGGGTGGCTCAGCACCA 

CCAGATAGCAGCTGGAGAGGAAGTCTCAAAGTGCCCTACAATGTTGGACCTGGCTTTACTGGAAACTTTTCTACA 

CAAAAAGTCAAGATGCACATCCACTCTACCAATGAAGTGACGAGAATTTACAATGTGATAGGTACTCTCAGAGGA 

GCAGTGGAACCAGACAGATATGTCATTCTGGGAGGTCACCGGGACTCATGGGTGTTTGGTGGTATTGACCCTCAG 

AGTGGAGCAGCTGTTGTTCATGAAATTGTGAGGAGCTTTGGAACACTGAAAAAGGAAGGGTGGAGACCTAGAAGA 

ACAATTTTGTTTGCAAGCTGGGATGCAGAAGAATTTGGTCTTCTTGGTTCTACTGAGTGGGCAGAGGAGAATTCA 

AGACTCCTTCAAGAGCGTGGCGTGGCTTATATTAATGCTGACTCATCTATAGAAGGAAACTACACTCTGAGAGTT 

GATTGTACACCGCTGATGTACAGCTTGGTACACAACCTAACAAAAGAGCTGAAAAGCCCTGATGAAGGCTTTGAA 

GGCAAATCTCTTTATGAAAGTTGGACTAAAAAAAGTCCTTCCCCAGAGTTCAGTGGCATGCCCAGGATAAGCAAA 

TTGGGATCTGGAAATGATTTTGAGGTGTTCTTCCAACGACTTGGAATTGCTTCAGGCAGAGCACGGTATACTAAA 

AATT G GGAAAC AAACAAATT CAGCGG CT ATC CACT GT AT CACAGTGTCTAT GAAACATAT GAGTT GGT GGAAAAG 

TTTTATGATCCAATGTTTAAATATCACCTCACTGTGGCCCAGGTTCGAGGAGGGATGGTGTTTGAGCTAGCCAAT 

TCCATAGTGCTCCCTTTTGATTGTCGAGATTATGCTGTAGTTTTAAGAAAGTATGCTGACAAAATCTACAGTATT 

T CT AT GAAACAT CCACAGGAAAT GAAGACAT ACAGTGTAT CAT TT GATT CACT T T TT T CT GCAGT AAAGAAT T T T 

ACAGAAATT GCTT CCAAGTTCAGTGAGAGACTCCAGGACTTTGACAAAAGCAACCCAATAGTATTAAGAATGAT G 

AATGATCAACTCATGTTTCTGGAAAGAGCATTTATTGATCCATTAGGGTTACCAGACAGGCCTTTTTATAGGCAT 

GTCATCTATGCTCCAAGCAGCCACAACAAGTATGCAGGGGAGTCATTCCCAGGAATTTATGATGCTCTGTTTGAT 

ATTGAAAGCAAAGTGGACCCTTCCAAGGCCTGGGGAGAAGTGAAGAGACAGATTTATGTTGCAGCCTTCACAGTG 

CAGGCAGCTGCAGAGACTTTGAGTGAAGTAGCC1AAGAGGATTTTTTAGAGAATCCGTATTGAATTTGTGTGGTA 

T GT CACT C AGAAAGAAT CGTAATGGGTATAT TGATAAATTTTAA&AT TGGT AT AT TT GAAAT AAAGT T GAATATT 

ATATATAA 
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FIGURE 104 

></usr/seqdb2/sst/DNA/Dnaseqs.full/ss.DNA52756 
Xsubunit 1 of 1, 750 aa, 1 stop 
><MW: 84305, pi: 6.93, NX(S/T): 10 

^vIn^nv^™ PQGMPEGDLWWYARTEDFF ^ ERDMKINCSGKIVI ARY 

ILYSDPADYFAPGVKSYPDGWNLPGGGVQRGNILNLNGAGDPLTPGYPANEYAYRRGIAEAVGLPSIPVHPTGYY 

G " R °!^ FGGIDPQSG ^ WHEIVR SFGTLKKEGWRPRRTILFASWDAEEFGLLGSTEWAEENSPO,LQERGVAYI 
* A ?^ E GNYTLRVDCTPLMYSLVHNLTKEL^ 

t^™^ IYSISMKHPQEMKTYSVSFDSLFSA ^ FTEIASKFSE ^Q DF DK^ 

IDPLGLPDRPFYPJiVIYAPSSHNKYAGESFPGIYDALFDIESKVDPSKAWGEVKRQIYVAAFTVQAAAETLSEVA 

Signal sequence : 

amino acids 1-40 

N-glycosylation sites. 

m-480 a ,^6 d 3V642 8 ° f 121 ~ 125 ' 140 ~ 144 ' 153-157, 195-199, 336-340, 459-463, 

Tyrosine kinase phosphorylation sites. 

amino acids 363-372, 605-613, 606-613, 617-626 

N-myristoylation sites. 

^si^-lli^ioi-?^ 4 ' 252 ~ 258, 256_2S2, 282 ~ 288 ' 335 ~ 341 ' 360 - 366 - 
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FIGURE 105 

TTGAGAGTGAAGCGTGGCTGGGTGTGGAACCAATTTTTTGTACCAGAGGAAM^^ 

GG ^" AGTTATCCAGGTGA ^ 

A ™™ AC ^ CAAGGCCAGCCATATTTTTC ^^ 

AGAGAACTGCAAGATGAGTATTGGGTAATCATTCAAGCCAAGGACATGATTGGTCAGCCAGGAGCG^ 

acaacaagtgtattaattaaactttcagatgttaatgacaataagcctatattS 

A ^^ C nS TGAATCTGCACCCACTGGGACTTCTATAGG ^AAT 

gcagaaatggattacagcattgaagaggatgattcgcaaacatttgacattatta 

CATCATGTTCCTGAGCAGCTCATGAAGTACCACACTGAGGCTTC^^ 

gttgatgagcctcctcttttcctccttccatattatgtattt^ 

^S AA ^ CAATGATAATGGTACAATCACTACAAGTAACT ^CTG^ 
AG * A ^ AGCCACAGAAAAA ^^ 

AA r GA ™ GCTCCTGAGTTCTCTCAATACTATGAGACTT ATGTTTGTGAAAATG^ 

CAGACTATCAGTGCAGTGGATAGAGATGAATCCATAGAAGAGCACCATTTTTACTraAATCTATCTGTA^ 

ACTAACAATTCAAGTTTTACaATCATAGATAATCAAGATAACACAGCTGTCATTTT^ 

AACACCCTTACCATCCATGTCTGTGACTGTGGTGACAGTGGGAGCACACAGACCTGCCAGTACcS 

^^ccatgggattcaagacagaagttatcattgctattctcatttgcattatgS 

E^ C ™ GGTTTAAAACAACG ^^ 
^™^ TGATGATGAAGGGGGTGGAGAAGAAGATACAGA GGC 

== 

TTTCCCTGGAGTAAATACTCCATGGTTATTTTAAGCTACCTACATGCTGTCATTGAACAGAGATCT^ 
TGTAAACAATCAGCTCACAGGCATCAATACAACCAGATTTGAAG^ 

tgagaggacacaagatgtagtcgatccttatgcgattatatcatta^^ 

CGAGAAAATTTAAAGGAGCAAAAATTTGCAAGTCAAATAGAAATGTA^S 
£ A ™^ ACATGAA ^ 
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FIGURE 106 

X/usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA53906 
Xsubunit 1 of 1, 772 aa, 1 stop 
><MW: 87002, pi: 4.64, NX(S/T): 8 
MNCYLLLRFMLGIPLLWPCLGATENSQTKKVKQ 

SFQYKLLGAGAGSTFIIDERTGDIYAIQKLDREERSLYILRAQVIDIATGRAVEPESEFVIKVSDINDNEPKFLD 

EPYEAIVPEMSPEGTLVIQVTASDADDPSSGNNARLLYSLLQGQPYFSVEPTTGVIRISSKMDRELQDEYWVIIQ 

AKDMIGQPGALSGTTSVLIKLSDVNDNKPIFKESLYRLTVSESAPTGTSIGTIMAYDNDIGENAEMDYSIEEDDS 

QTFDIITNHETQEGIVILKKKVDFEHQNHYGIRAKVKNHHVPEQLMKYHTEASTTFIKIQVEDVDEPPLFLLPYY 

VFEVFEETPQGSFVGVVSATDPDNRKSPIRYSITRSKVFNINDNGTITTSNSLDREISAWYNLSITATEKYNIEQ 

ISSIPLYVQVLNINDHAPEFSQYYETYVCENAGSGQVIQTISAVDRDESIEEHHFYFNLSVEDTNNSSFTIIDNQ 

DNTAVILTNRTGFNLQEEPVFYISILIADNGIPSLTSTNTLTIHVCDCGDSGSTQTCQYQELVLSMGFKTEVIIA 

ILICIMIIFGFIFLTLGLKQRRKQILFPEKSEDFRENIFQYDDEGGGEEDTEAFDIAELRSSTIMRERKTRKTTS 

AEIRSLYRQSLQVGPDSAIFRKFILEKLEEANTDPCAPPFDSLQTYAFEGTGSLAGSLSSLESAVSDQDESYDYL 
NELGPRFKRLACMFGSAVQSNN 

Important features: 
Signal peptide: 

amino acids 1-21 

Transmembrane domain: 

amino acids 597-617 

N-glycosylation sites . 

amino acids 57-60, 74-77, 419-423, 437-440, 508-511, 515-518, 516-519 and 534- 



Cadherins extracellular repeated domain signature . 

amino acids 136-146 and 244-254 
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FIGURE 107 



ATCTGGTTGAACTACTTAAGCTTAATTTGTTAAACTCCGGTAAGTACCTAGCCCACATGATTTGACTCAGAGATT 
CTCTTTTGT C CACAGACAGTCAT CTCAGGGGCAGAAAGAAAAGAGCT C C CAAAT GCTATATCTATT CAGG GGCT C 
T CAAGAACAATGGAAT AT CAT CCT GATTTAGAAAATTTGGATGAkGATGGATATACT CAATT ACACT T CGACT CT 
CAAAGCAATACCAGGATAGCTGTTGTTTCAGAGAAAGGATCGTGTGCTGCATCTCCTCCTTGGCGCCTCATTGCT 
GTAATTTTGGGAATCCTATGCTTGGTAATACTGGTGATAGCTGTGGTCCTGGGTACCATGGGGGTTCTTTCCAGC 
CCTTGTCCTCCTAATTGGATTATATATGAGAAGAGCTGTTATCTATTCAGCATGTCACTAAATTCCTGGGATGGA 
AGTAAAAGACAATGCTGGCAACTGGGCTCTAATCTCCTAAAGATAGACAGCTCAAATGAATTGGGATTTATAGTA 
AAACAAGTGTCTTCCCAACCTGATAATTCATTTTGGATAGGCCTTTCTCGGCCCCAGACTGAGGTACCATGGCTC 
TGGGAG GATG GAT CAA.CAT T CT CTT CT AAC TT AT T T CAGATCAGAACCACAGCTACCCAAGAAAACCCATCTCCA 
AATTGTGTATGGATTCACGTGTCAGTCATTTATGACCAACTGTGTAGTGTGCCCTCATATAGTATTTGTGAGAAG 
AAGTTTT CAATGJCAAGAGGAAGGGT GGAGAAGGAGAGAGAAAT AT GTGAGGTAGTAAGGAGGACAGAAAACAGAA 
CAGAAAAGAGTAACAGCTGAGGTCAAGATAAATGCAGAAAATGTTTAGAGAGCTTGGCCAACTGTAATCTTAACC 
AAGAAAT T GAAG GGAGAGGCT GTGATT T CTGTAT TTGT CGACCTACAGGTAGG CTAGTAT TATTT TT CTAGT TAG 

TAGATCCCTAGACATGGAATCAGGGCAGCCAAGCTTGAGTTTTTATTTTTTATTTATTTATTTTTTTGAGATAGG 
GTCTCACTTTGTTACCCAGGCTGGAGTGCAGTGGCACAATCTCGACTCACTGCAGCTATCTCTCGCCTCAGCCCC 
TCAAGTAGCTGGGACTACAGGTGCATGCCACCATGCCAGGCTAATTTTTGGTGTTTTTTGTAGAGACTGGGTTTT 
GCCATGTTGACCAAGCTGGTCTCTAACTCCTGGGCTTAAGTGATCTGCCCGCCTTGGCCTCCCAAAGTGCTGGGA 
TTACAGATGTGAGCCACCACACCTGGCCCCAAGCTTGAATTTTCATTCTGCCATTGACTTGGCATTTACCTTGGG 
TAAGCCATAAGCGAATCTTAATTTCTGGCTCTATCAGAGTTGTTTCATGCTCAACAATGCCATTGAAGTGCACGG 
TGTGTTGCCACGATTTGACCCTCAACTTCTAGCAGTATATCAGTTATGAACTGAGGGTGAAATATATTTCTGAAT 
AGCT AAAT GAAGAAAT GGGAAAAAAT CT T CACCACAGTCAGAGCAATTTTATT ATT T TCAT CAGTATGATCATAA 
TTATGATTATCATCTTAGTAAAAAGCAGGAACTCCTACTTTTTCTTTATCAATTAAATAGCTCAGAGAGTACATC 
TGCCATATCTCTAATAGAATCTTTTTTTTTTTTTTTTTTTTTTGAGACAGAGTTTCGCTCTTGTTGCCCAGGCTG 
GAGTGCAACGGCACGATCTCGGCTCACCGCAACCTCCGCCCCCTGGGTTCAAGCAATTCTCCTGCCTCAGCCTCC 
CAAGTAGCTGGGATTACAGTCAGGCACCACCACACCCGGCTAATTTTGTATTTTTTTAGTAGAGACAGGGTTTCT 
CCATGTCGGTCAGGGTAGTCCCGAACTCCTGACCTCAAGTGATCTGCCTGCCTCGGCCTCCCAAGTGCTGGGATT 
ACAGGCGTGAGCCACTGCACCCAGCCTAGAATCTTGTATAATATGTAATTGTAGGGAAACTGCTCTCATAGGAAA 
GTTTTCTGCTTTTTAAATACAAAAATACATAAAAATACATAAAATCTGATGATGAATATAAAAAAGTAACCAACC 
TCATTGGAACAAGTATTAACATTTTGGAATATGTTTTATTAGTTTTGTGATGTACTGTTTTACAATTTTTACCAT 
TTTTTTCAGTAATTACTGTAAAATGGTATTATTGGAATGAAACTATATTTCCTCATGTGCTGATTTGTCTTATTT 
TTTTCATACTTTCCCACTGGTGCTATTTTTATTTCCAATGGATATTTCTGTATTACTAGGGAGGCATTTACAGTC 
CTCT AATGT T GATT AATATGT GAAAAGAAAT T GT ACCAAT TTTACTAAATT AT GCAGTT T AAAAT GGAT GAT TTT 
ATGTTATGTGGATTTCATTTC^TAAAAAAAAACTC^ 
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FIGURE 108 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA53912 
<subunit 1 of 1, 201 aa, 1 stop 
<MW: 22563, pi: 4.87, NX(S/T): 1 

bffiYHPDLENLDEDGYTQLHFDSQSNTRIAWSEKGSCAASPPWRLIAVILGILCLVILVIAVVLGTMGVLSSPCP 
PNWIIYEKSCYLFSMSLNSWDGSKRQCWQLGSNLLKIDSSNELGFIVKQVSSQPDNSFWIGLSRPQTEVPWLWED 
GSTFSSNLFQIRTTATQENPSPNCVWIHVSVIYDQLCSVPSYSICEKKFSM 

Important features : 

Type II transmembrane domain: 

amino acids 45-65 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 197-200 

N-myristoylation sites. 

amino acids 35-40 and 151-156 



Homologous region to LDL receptor 

amino acids 34-67 and 70-200. 
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FIGURE 109 

^^^^ GTT ^ CGCCT ^^ CAC ^GTATGTTAGGCTTCCACCAAAGTCCTCAATATACCTGAATACGCACA 
^^^CTTCATATTTGGTTTTGGGATC^ 

CTACCTACCCGTACGCATACATACATATGTGTATATATATGTAAACTAGACAAAGATCGCAGATCATAAAGCAAG 

CTCTGCTTTAGTTTCCAAGAAGATTACAAAGAATTTAGAGATCTATTTGTCAAGATCCCTGTCGATTCATGCCCT 

TTGGGTTACGGTGTCCTCAGTGATGCAGCCCTACCCTTTGGTTTGGGGACATTATGATTTGTGTAAGACTCAGAT 

TTACACGGAAGAAGGGAAAGTTTGGGATTACATGGCCTGCCAGCCGGAATCCACGGACATGACAAAATATCTGAA 

AGTGAAACTCGATCCTCCGGATATTACCTGTGGAGACCCTCCTGAGACGTTCTGTGCAATGGGCAATCCCTACAT 

GTGCAATAATGAGTGTGATGCGAGTACCCCTGAGCTGGCACACCCCCCTGAGCTGATGTTTGATTTTGAAGGAAG 

ACATCCCTCCACATTTTGGCAGTCTGCCACTTGGAAGGAGTATCCCAAGCCTCTCCAGGTTAACATCACTCTGTC 

TTGGAGCAAAACCATTGAGCTAACAGACAACATAGTTATTACCTTTGAATCTGGGCGTCCAGACCAAATGATCCT 

GGAGAAGTCTCTCGATTATGGACGAACATGGCAGCCCTATCAGTATTATGCCACAGACTGCTTAGATGCTTTTCA 

CATGGATCCTAAATCCGTGAAGGATTTATCACAGCATACGGTCTTAGAAATCATTTGCACAGAAGAGTACTCAAC 

AGGGTATACAACAAATAGCAAAATAATCCACTTTGAAATCAAAGACAGGTTCGCGCTTTTTGCTGGACCTCGCCT 

ACGCAATATGGCTTCCCTCTACGGACAGCTGGATACAACCAAGAAACTCAGAGATTTCTTTACAGTCACAGACCT 

GAGGATAAGGCTGTTAAGACCAGCCGTTGGGGAAATATTTGTAGATGAGCTACACTTGGCACGCTACTTTTACGC 

GATCTCAGACATAAAGGTGCGAGGAAGGTGCAAGTGTAATCTCCATGCCACTGTATGTGTGTATGACAACAGCAA 
^^TGCGAATGTGAGCACAA^^ 

TTGGAGTCCAGGCTCCTATCTCCCCATCCCCAAAGGCACTGCAAATACCTGTATCCCCAGTATTTCCAGTATTGG 
TACGAATGTCTGCGACAACGAGCTCCTGCACTGCCAGAACGGAGGGACGTGCCACAACAACGTGCGCTGCCTGTG 
CCCGGCCGCATACACGGGCATCCTCTGCGAGAAGCTGCGGTGCGAGGAGGCTGGCAGCTGCGGCTCCGACTCTGG 
CCAGGGCGCGCCCCCGCACGGCACCCCAGCGCTGCTGCTGCTGACCACGCTGCTGGGAACCGCCAGCCCCCTGGT 
GTTCTRSGTGTCACCTCCAGCCACACCGGACGGGCCTGTGCCGTGGGGAAGCAGACACAACCCAAACATTTGCTA 
CTAACATAGGAAACACACACATACAGACACCCCCACTCAGACAGTGTACAAACTAAGAAGGCCTAACTGAACTAA 
GCCATATTTATCACCCGTGGACAGCACATCCGAGTCAAGACTGTTAATTTCTGACTCCAGAGGAGTTGGCAGCTG 
TTGATATTATCACTGCAAATCACATTGCCAGCTGCAGAGCATATTGTGGATTGGAAAGGCTGCGACAGCCCCCCA 
AACAGGAAAGACAAAAAACAAA ^^ 

GACTCCGCCCAGTGTGTGGACCAACCAAATAGCATTCTTTGCTGTCAGGTGCATTGTGGGCATAAGGAAATCTGT 
TACAAGCTGCCATATTGGCCTGCTTCCGTCCCTGAATCCCTTCCAACCTGTGCTTTAGTGAACGTTGCTCTGTAA 

£r AG ™^ ™ r, CTGTATATCTTAGCAGCAC TGAGTCCAGTGCGAGCACACACCCACTATACAAGAGTGGCTATA 
GGAAAAAAGAAAGTGTATCTATCCTTTTGTATTCAAATGAAGTTATTTTTCTTGAACTACTGTAATATGTAGATT 
TTTTGTATTATTGCCAATTTGTGTTACCAGACAATCTGTTAATGTATCTAATTCGAATCAGCAAAGACTGACATT 
TTATTTTGTCCTCTTTCGTTCTGTTTTGTTTCACTGTGCAGAGATTTCTCTGTAAGGGCAACGAACGTGCTGGCA 
TCAAAGAATATCAGTTTACATATATAACAAGTGTAATAAGATTCCACCAAAGGACATTCTAAATGTTTTCTTGTT 
GCTTTAACACTGGAAGATTTAAAGAATAAAAACTCCTGCATAAACGATTTCAGGAATTTGTATTGCAATTTCTTA 
AGATGAAAGGAACAGCCACCAAGCAGTTTCACACTCACTTTACTGATTTCTGTGTGGACTGAGTACATTCAGCTG 
ACGAATTTAGTTCCCAGGAAGATGGATTGATGTTCACTAGCTTGGACAACTTCTGCAAAATATGAGACTATTTCC 
ACTTGGGAAAAATTACAACAGCAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 110 

^LSRSLSIHi^WVTVSSVMQPYPLVWGHYDLCKTQIYTEEGKVWDYMACQPESTDMTKYLKVKLDPPDITCGDP 
^^NPYMCNNECDASTPEIJ^PPELMFD^^^ 

^ E ^^ PDQMILEKSLDYGRTW Q pY Q YY ATDCLDAFHMDPKSVKDLSQHTVLEIICTEEYSTGYTTNSKIIHFEI 
KDRFALFAGPRLRNMflSLYGQLDTTKKLRDFFTVTDLRIRLLRPAVGEIFVDELHLARYFYAISDIKVRGRCKCN 
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FIGURE 111 

GCGTGCCGTCAGCTCGCCGGGCACCGCGGCCTCGCCCTCGCCCTCCGCCCCTGCGCCTGCACCGCGTAGACCGAC 
CCCCCCCTCCAGCGCGCCCACCCGGTAGAGGACCCCCGCCCGTGCCCCGACCGGTCCCCGCCTTTTTGTAAAACT 
TAAAGCGGGCGCAGCATTAACGCTTCCCGCCCCGGTGACCTCTCAGGGGTCTCCCCGCCAAAGGTGCTCCGCCGC 
TAAGGAACMGGCGAAGGTGGAGCAGGTCCTGAGCCTCGAGCCGCAGCACGAGCTCAAATTCCGAGGTCCCTTCA 
CCGATGTTGTCACCACCAACCTAAAGCTTGGCAACCCGACAGACCGAAATGTGTGTTTTAAGGTGAAGACTACAG 
CACCACGTAGGTACTGTGTGAGGCCCAACAGCGGAATCATCGATGCAGGGGCCTCAATTAATGTATCTGTGATGT 
TACAGCCT TTCGATTAT GATCCCAATGAGAAAAGTAAACACAAGT TT AT GGT TCAGTCT AT GT TTG CT CCAACTG 

ACACTTCAGATATGGAAGCAGTATGGAAGGAGGCAAAACCGGAAGACCTTATGGATTCAAAACTTAGATGTGTGT 
TT GAATT GCCAG C AG£GAATGAT AAACCACATGAT GTAGAAATAAAT AAAAT TATATCCAC AACTG CAT C AAAGA 

CAGAAACACCAATAGTGTCTAAGTCTCTGAGTTCTTCTTTGGATGACACCGAAGTTAAGAAGGTTATGGAAGAAT 
GTAAGAGGCTGCAAGGTGAAGTTCAGAGGCTACGGGAGGAGAACAAGCAGTTCAAGGAAGAAGATGGACTGCGGA 
TGAGGAAGACAGTGCAGAGCAACAGCCCCATTTCAGCATTAGCCCCAACTGGGAAGGAAGAAGGCCTTAGCACCC 
GGCTCTTGGCTCTGGTGGTTTTGTTCTTTATCGTTGGTGTAATTATTGGGAAGATTGCCTTGTAGAGGTAGCATG 
CACAGGATGGTAAATTGGATTGGTGGATCCACCATATCATGGGATTTAAATTTATCATAACCATGTGTAAAAAGA 
AATTAATGTATGATGACATCTCACAGGTCTTGCCTTTAAATTACCCCTCCCTGCACACACATACACAGATACACA 
CAC AC AAAT AT AAT GT AAC G ATC TT T T AGAAAGT T AAAAAT GT AT AGT AAC T GATT GAGGGG GAAAAAGAAT GAT 
CT TTATT AATGACAAGGGAAACCATG AGT AAT GCCACAAT GGCATAT T GTAAATGT CAT T TTAAACATTGGTAGG 
CCTTGGTACATGATGCTGGATTACCTCTCTTAAAATGACACCCTTCCTCGCCTGTTGGTGCTGGCCCTTGGGGAG 
CTGGAGCCCAGCATGCTGGGGAGTGCGGTCAGCTCCACACAGTAGTCCCCACGTGGCCCACTCCCGGCCCAGGCT 
GCTTTCCGTGTCTTCAGTTCTGTCCAAGCCATCAGCTCCTTGGGACTGATGAACAGAGTCAGAAGCCCAAAGGAA 
TTGCACTGTGGCAGCATCAGACGTACTCGTCATAAGTGAGAGGCGTGTGTTGACTGATTGACCCAGCGCTTTGGA 
AATAAATGGCAGTGCTTTGTTCACTTAAAGGGACCAAGCTAAATTTGTATTGGTTCATGTAGTGAAGTCAAACTG 
TTATT CAGAGAT GT TTAATGCAT ATT TAACT TATT T AAT GT ATTTCATCTCAT GTT TT CTT ATT GTC ACAAGAGT 

ACAGTTAATGCTGCGTGCTGCTGAACTCTGTTGGGTGAACTGGTATTGCTGCTGGAGGGCTGTGGGCTCCTCTGT 
CTCTGGAGAGTCTGGTCATGTGGAGGTGGGGTTTATTGGGATGCTGGAGAAGAGCTGCCAGGAAGTGTTTTTTCT 
GGGTCAGTAAATAACAACTGTCATAGGGAGGGAAATTCTCAGTAGTGACAGTCAACTCTAGGTTACCTTTTTTAA 
TGAAGAGTAGTCAGTCTTCTAGATTGTTCTTATACCACCTCTCAACCATTACTCACACTTCCAGCGCCCAGGTCC 
AAGTCTGAGCCTGACCTCCCCTTGGGGACCTAGCCTGGAGTCAGGACAAATGGATCGGGCTGCAGAGGGTTAGAA 
GCGAGGGCACCAGCAGTTGTGGGTGGGGAGCAAGGGAAGAGAGAAACTCTTCAGCGAATCCTTCTAGTACTAGTT 
GAGAGTT TGACT GT GAATT AAT TTTATGCCATAAAAGACCAACCCAGTT CTGT TTGACTATGT AGCAT CT T GAAA 
AGAAAAAT TAT AATAAAGC CCCAAAATTAAGAAAA 
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FIGURE 112 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA53977 
<subunit 1 of 1, 243 aa, 1 stop 
<MW: 27228, pi: 7.43, NX(S/T): 2 

MAKVEQVL S LE PQHELKFRGPFT D WTTNLKLGN PT DRNVC FKVKTTAPRRYC VRPNSG I 1 DAGAS I N VS VMLQP 
FDYDPNEKSKHKFMVQSMFAPTDTSDMEAVWKEAKPEDLMDSKLRCVFELPAENDKPHDVEINKIISTTASKTET 

PIVSKSLSSSLDDTEVKKVMEECKRLQGEVQRLREENKQFKEEDGLRMRKTVQSNSPISALAPTGKEEGLSTRLL 
ALWL FFI VGVI I GKIAL 

Important features: 
Transmembrane domain: 

amino acids 224-239 

N-glycosylation site. 

amino acids 68-71 

N-myristoylation site. 

amino acids 59-64, 64-69 and 235-240 
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FIGURE 113 

CCCACGCGTCCGGGTGACCTGGGCCGAGCCCTCCCGGTCGGCTAAGATTGCTGAGGAGGCGGCGGGTAGCTGGCA 

GGCGCCGACTTCCGAAGGCCGCCGTCCGGGCGAGGTGTCCTCATGACTTCTCTTGTGGACCATGTCCGTGATCTT 

TTTTGCCTGCGTGGTACGGGTAAGGGATGGACTGCCCCTCTCAGCCTCTACTGATTTTTACCACACCCAAGATTT 

TTTGGAATGGAGGAGACGGCTCAAGAGTTTAGCCTTGCGACTGGCCCAGTATCCAGGTCGAGGTTCTGCAGAAGG 

TTGTGACTTTAGTATACATTTTTCTTCTTTCGGGGACGTGGCCTGCATGGCTATCTGCTCCTGCCAGTGTCCAGC 

AGCCATGGCCTTCTGCTTCCTGGAGACCCTGTGGTGGGAATTCACAGCTTCCTATGACACTACCTGCATTGGCCT 

AGCCTCCAGGCCATACGCTTTTCTTGAGTTTGACAGCATCATTCAGAAAGTGAAGTGGCATTTTAACTATGTAAG 

TTCCTCTCAGATGGAGTGCAGCTTGGAAAAAATTCAGGAGGAGCTCAAGTTGCAGCCTCCAGCGGTTCTCACTCT 

GGAGGACACAGATGTGGCAAATGGGGTGATGAATGGTCACACACCGATGCACTTGGAGCCTGCTCCTAATTTCCG 

AATGGAACCAGTGACAGCCCTGGGTATCCTCTCCCTCATTCTCAACATCATGTGTGCTGCCCTGAATCTCATTCG 

AGGAGTTCACCTTGCAGAACATTCTTTACAGGATCCAAGGAGCTGGTTCTGCTGGTTGGACCAAACCTCGTGAGC 

CAGCCACCCCTGACCCAAATGAGGAGAGCTCTGATTCTCCCATCCGGGAGCAGTGATGTCAAACTTCTGCTGCTG 

GGGAAATCTCATCAGCAGGGAGCCTGTGGAAAAGGGCATGTCAGTGAAATCTGGGAATGGCTGGATTCGGAAACA 

TCTGCCCATGTGTATTGATGGCAGAGCTGTTGCCCACAAGCGCCTTTTATTTAGGGTAAAATTAACAAATCCATT 

CTATTCCTCTGACCCATGCTTAGTACATATGACCTTTAACCCTTACATTTATATGATTCTGGGGTTGCTTCAGAA 

GTGTTATTTCATGAATCATTCATATGATTTGATCCCCCAGGATTCTATTTTGTTTAATGGGCTTTTCTACTAAAA 

GCATAAAATACTGAGGCTGATTTAGTCAGGGCAAAaCCATTTACTTTACATATTCGTTTTCAATACTTGCTGTrC 

ATGTTACACAAGCTTCTTACGGTTTTCTTGTAACAATAAATATTTTGAGTAAATAATGGGTACATTTTAACAAAC 

TCAGTAGTACAACCTAAACTTGTATAAAAGTGTGTAAAAATGTATAGCCATTTATATCCTATGTATAAATTAAAT 

GAGGTGGCTTCAGAAATGGCAGAATAAATCTAAAGrGTTTATTAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 114 



MSVIFFACWRVRDGLPLSASTDFYHTQDFLEWRRRLKSLALRIiAQYPGRGSAEGCDFSIHFSSFGDVACMAICS 

CQCPAAMAFCFLETL^EFTASYDTTCIGLASRPYAFLEFDSIIQKVKWHFNYVSSSQMECSLEKIQEELKLQPP 
AVLTLEDTDVANGVMNGHTPMH^ 
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FIGURE 115 



CTCAGCGGCGCTTCCTCGTAGCGAGCCTAGTGGCGGGTGTTTGCATTGA?VACGTGAGCGCGACCCGACCTTAAAG 
AGTGGGGAGCAAAGGGAGGACAGAGCCCTTTAAAACGAGGCGGGTGGTGCCTGCCCCTTTAAGGGCGGGGCGTCC 
GGACGACTGTATCTGAGCCCCAGACTGCCCCGAGTTTCTGTCGCAGGCTGCGAGGAAAGGCCCCTAGGCTGGGTC 
TGGGTGCTTGGCGGCGGCGGCTTCCTCCCCGCTCGTCCTCCCCGGGCCCAGAGGCACCTqGGCTTCAGTCATGCT 
GAGCAGAGTMGGAAGCACCTGACTACGAAGTGCTATCCGTGCGAGAACAGCTATTCCACGAGAGGATCCGCGAG 
TGTATTATATCAACACTTCTGTTTGCAACACTGTACATCCTCTGCCACATCTTCCTGACCCGCTTCAAGAAGCCT 
GCTGAGTTCACCACAGTGGATGATGAAGATGCCACCGTCAACAAGATTGCGCTCGAGCTGTGCACCTTTACCCTG 
GCAATTGCCCTGGGTGCTGTCCTGCTCCTGCCCTTCTCCATGATCAGCAATGAGGTGCTGCTCTCCCTGCCTCGG 
AACTACTACATCCAGTGGCTCAACGGCTCCCTCATCCATGGCCTCTGGAACCTTGTTTTTCTCTTCCCCAACCTG 
TCCCTCATCTTCCTCATGCCCTTTGCATATTTCTTCACTGAGTCTGAGGGCTTTGCTGGCTCCAGAAAGGGTGTC 
CTGGGCCGGGTCTATGAGACAGTGGTGATGTTGATGCTCCTCACTCTGCTGGTGCTAGGTATGGTGTGGGTGGCA 
T C AGC CATTGT GGACAAGAACAAGGCCAACAGAGAGT CACT CT AT GACTTTT G GGAGTACT AT CT CC C CT ACCT C 

TACTCATGCATCTCCTTCCTTGGGGTTCTGCTGCTCCTGGTGTGTACTCCACTGGGTCTCGCCCGCATGTTCTCC 
GTCACTGGGAAGCTGCTAGTCAAGCCCCGGCTGCTGGAAGACCTGGAGGAGCAGCTGTACTGCTCAGCCTTTGAG 
GAGGCAGCCCTGACCCGCAGGATCTGTAATCCTACTTCCTGCTGGCTGCCTTTAGACATGGAGCTGCTACACAGA 
CAGGTCCTGGCTCTGCAGACACAGAGGGTCCTGCTGGAGAAGAGGCGGAAGGCTTCAGCCTGGCAACGGAACCTG 
GGCTACCCCCTGGCTATGCTGTGCTTGCTGGTGCTGACGGGCCTGTCTGTGCTCATTGTGGCCATCCACATCCTG 
GAGCTGCTCATCGATGAGGCTGCCATGCCCCGAGGCATGCAGGGTACCTCCTTAGGCCAGGTCTCCTTCTCCAAG 
CTGGGCTCCTTTGGTGCCGTCATTCAGGTTGTACTCATCTTTTACCTAATGGTGTCCTCAGTTGTGGGCTTCTAT 
AGCTCTCCACTCTTCCGGAGCCTGCGGCCCAGATGGCACGACACTGCCATGACGCAGATAATTGGGAACTGTGTC 
TGTCTCCTGGTCCTAAGCTCAGCACTTCCTGTCTTCTCTCGAACCCTGGGGCTCACTCGCTTTGACCTGCTGGGT 
GACTTTGGACGCTTCAACTGGCTGGGCAATTTCTACATTGTGTTCCTCTACAACGCAGCCTTTGCAGGCCTCACC 
ACACTCTGTCTGGTGAAGACCTTCACTGCAGCTGTGCGGGCAGAGCTGATCCGGGCCTTTGGGCTGGACAGACTG 
CCGCTGCCCGTCTCCGGTTTCCCCCAGGCATCTAGGAAGACCCAGCACCAGTGACCTCCAGCTGGGGGTGGGAAG 
GAAAAAACTGGACACTGCCATCTGCTGCCTAGGCCTGGAGGGAAGCCCAAGGCTACTTGGACCTCAGGACCTGGA 
ATCTGAGAGGGTGGGTGGCAGAGGGGAGCAGAGCCATCTGCACTATTGCATAATCTGAGCCAGAGTTTGGGACCA 
GGACCTCCTGCTTTTCCATACTTAACTGTGGCCTCAGCATGGGGTAGGGCTGGGTGACTGGGTCTAGCCCCTGAT 
CCCAAATCTGTTTACACATCAATCTGCCTCACTGCTGTTCTGGGCCATCCCCATAGCCATGTTTACATGATTTGA 
TGTGCAATAGGGTGGGGTAGGGGCAGGGAAAGGACTGGGCCAGGGCAGGCTCGGGAGATAGATTGTCTCCCTTGC 
CTCTGGCCCAGCAGAGCCTAAGCACTGTGCTATCCTGGAGGGGCTTTGGACCACCTGAAAGACCAAGGGGATAGG 
GAGGAGGAGGCTT CAGCCATCAGCAAT AAAGTT GAT CCCAGGGAAAAAAA 
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FIGURE 116 



MEAPDYEVLSVREQLFHERIRECIISTLLFATLYILCHIFLTRFKKPAEFTTVDDEDATVNKIALELCTFTLAIA 

LGAVLLLPFSIISNEVLLSLPRNYYIQWLNGSLIHGLWNLVFLFPNLSLIFLMPFAYFFTESEGFAGSRKGVLGR 

VYETVVMLMLLTLLVLGMVWASAIVDKNKANRESLYDFWEYYLPYLYSCISFLGVLLLLVCTPLGIA 

KLLVKPRLLEDLEEQLYCSAFEEAALTRRICNPTSCWLPLDMELLHRQVLALQTQRVLLEKRRKASAWQRNLGYP 

LAMLCLLVLTGLSVLIVAIHILELLIDEAAMPRGMQGTSLGQVSFSKLGSFGAVIQWLIFYLMVSSWGFYSSP 

LFRSLRPRWHDTAMTQIIGNCVCLLVLSSALPVFSRTLGLTRFDLLGDFGRFNWLGNFYIVFLYNAAFAGLTTLC 
LVKT FT AAVRAEL I RAFGLDRL PL P VS G FPQ AS RKTQHQ 
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FIGURE 117 

GAGAACAGGCCTGTCTCAGGCAGGCCCTGCGCCTCCTATGCGGAGMGCTACTGCCACTGCTGCTGTCCTCGCTG 

CTGGGCGGGTCCCAGGCTATGGATGGGAGATTCTGGATACGAGTGCAGGAGTCAGTGATGGTGCCGGAGGGCCTG 

TGCATCTCTGTGCCCTGCTCTTTCTCCTACCCCCGACAAGACTGGACAGGGTCTACCCCAGCTTATGGCTACTGG 

TTCAAAGCAGTGACTGAGACAACCAAGGGTGCTCCTGTGGCCACAAACCACCAGAGTCGAGAGGTGGAAATGAGC 

ACCCGGGGCCGATT CCAGCT C ACT GGGGAT CCCGCCAAGGGGAACTGCT CCTT GGTGAT CAGAGACGCGCAGAT G 

CAGGATGAGTCACAGTACTTCTTTCGGGTGGAGAGAGGAAGCTATGTGACATATAATTTCATGAACGATGGGTTC 

TTTCTAAAAGTAACAGTGCTCAGCTTCACGCCCAGACCCCAGGACCACAACACCGACCTCACCTGCCATGTGGAC 

TTCTCCAGAAAGGGTGTGAGCGCACAGAGGACCGTCCGACTCCGTGTGGCCTATGCCCCCAGAGACCTTGTTATC 

AGCATTTCACGTGACAACACGCCAGCCCTGGAGCCCCAGCCCCAGGGAAATGTCCCATACCTGGAAGCCCAAAAA 

GGCCAGTTCCTGCGGCTCCTCTGTGCTGCTGACAGCCAGCCCCCTGCCACACTGAGCTGGGTCCTGCAGAACAGA 

GTCCTCTCCTCGTCCCATCCCTGGGGCCCTAGACCCCTGGGGCTGGAGCTGCCCGGGGTGAAGGCTGGGGATTCA 

GGGCGCTACACCTGCCGAGCGGAGAACAGGCTTGGCTCCCAGCAGCGAGCCCTGGACCTCTCTGTGCAGTATCCT 

CCAGAGAACCTGAGAGTGATGGTTTCCCAAGCAAACAGGACAGTCCTGGAAAACCTTGGGAACGGCACGTCTCTC 

CCAGTACTGGAGGGCCAAAGCCTGTGCCTGGTCTGTGTCACACACAGCAGCCCCCCAGCCAGGCTGAGCTGGACC 

CAGAGGGGACAGGTTCTGAGCCCCTCCCAGCCCTCAGACCCCGGGGTCCTGGAGCTGCCTCGGGTTCAAGTGGAG 

CACGAAGGAGAGTTCACCTGCCACGCTCGGCACCCACTGGGCTCCCAGCACGTCTCTCTCAGCCTCTCCGTGCAC 

TATAAGAAGGGACTCATCTCAACGGCATTCTCCAACGGAGCGTTTCTGGGAATCGGCATCACGGCTCTTCTTTTC 

CTCTGCCTGGCCCTGATCATCATGAAGATTCTACCGAAGAGACGGACTCAGACAGAAACCCCGAGGCCCAGGTTC 

TCCCGGCACAGCACGATCCTGGATTACATCAATGTGGTCCCGACGGCTGGCCCCCTGGCTCAGAAGCGGAATCAG 

AAAGCCACACCAAACAGTCCTCGGACCCCTCCTCCACCAGGTGCTCCCTCCCCAGAATCAAAGAAGAACCAGAAA 

AAGCAGTATCAGTTGCCCAGTTTCCCAGAACCCAAATCATCCACTCAAGCCCCAGAATCCCAGGAGAGCCAAGAG 

GAGCTCCATTATGCCACGCTCAACTTCCCAGGCGTCAGACCCAGGCCTGAGGCCCGGATGCCCAAGGGCACCCAG 

GCGGATTATGCAGAAGTCAAGTTCCAATGAGGGTCTCTTAGGCTTTAGGACTGGGACTTCGGCTAGGGAGGAAGG 

TAGAGTAAGAGGTTGAAGATAACAGAGTGCAAAGTTTCCTTCTCTCCCTCTCTCTCTCTCTTTCTCTCTCTCTCT 

CTCTTTCTCTCTCTTTTAAAAAAACATCTGGCCAGGGCACAGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAG 

GTTGAGGTGGGCAGATCGCCTGAGGTCGGGAGTTCGAGACCAGCCTGGCCAACTTGGTGAAACCCCGTCTCTACT 

AAAAATACAAAAATTAGCTGGGCATGGTGGCAGGCGCCTGTAATCCTACCTACTTGGGAAGCTGAGGCAGGAGAA 

TCACTTGAACCTGGGAGACGGAGGTTGCAGTGAGCCAAGATCACACCATTGCACGCCAGCCTGGGCAACAAAGCG 

AGACTCCATCTCA2\AAAAAAAATCCTCCAAATGGGTTGGGTGTCTGTAATCCCAGCACTTTGGGAGGCTAAGGTG 

GGTGGATTGCTTGAGCCCAGGAGTTCGAGACCAGCCTGGGCAACATGGTGAAACCCCATCTCTACAAAAAATACA 

AAACATAGCTGGGCTTGGTGGTGTGTGCCTGTAGTCCCAGCTGTCAGACATTTAAACCAGAGCAACTCCATCTGG 

AATAGGAGCTGAATAAAATGAGGCTGAGACCTACTGGGCTGCATTCTCAGACAGTGGAGGCATTCTAAGTCACAG 

GAT GAGACAGGAGGTCCGTACAAGATACAGGT CATAAAGACTTTGCT GATAAAACAGATTGCAGTAAAGAAGCCA 

ACCAAATCCCACCAAAACCAAGTTGGCCACGAGAGTGACCTCTGGTCGTCCTCACTGCTACACTCCTGACAGCAC 

CATGACAGTTTACAAATGCCATGGCAACATCAGGAAGTTACCCGATATGTCCCAAAAGGGGGAGGAATGAATAAT 

CCACCCCTTGTTTAGCAAATAAGCAAGAAATAACCATAAAAGTGGGCAACCAGCAGCTCTAGGCGCTGCTCTTGT 

CTATGGAGTAGCCATTCTTTTGTTCCTTTACTTTCTTAATAAACTTGCTTTCACCTTAAAAAAA 
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FIGURE 118 

X/usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA54002 
xsubunit 1 of 1, 544 aa, 1. stop 
XMW: 60268, pi: 9.53, NX(S/T): 3 

MLLPLLLSSLLGGSQAMDGRFWIRVQESViyrVPEGLCISVPCSFSYPRQDWTGSTPAYGYWFKAVTETTKGAPVAT 
NHQSREVEMSTRGRFQLTGDPAKGNCSLVIRDAQMQDESQYFFRVERGSYVTYNFMNDGFFLKVTVLSFTPRPQD 
HNTDLTCHVDFSRKGVSAQRTVRLRVAYAPRDLVISISRDNTPALEPQPQGNVPYLEAQKGQFLRLLCAADSQPP 
ATLSWVLQNRVLSSSHPWGPRPLGLELPGVKAGDSGRYTCRAENRLGSQQRAIiDLSVQYPPENLRVMVSQANRTV 
LENLGNGTSLPVLEGQSLCLVCVTHSSPPARLSWTQRGQVLSPSQPSDPGVIiELPRVQVEHEGEFTCHARHPLGS 
QHVSLSLSVHYKKGLISTAFSNGAFLGIGITALLFLCLALIIMKILPKRRTQTETPRPRFSRHSTILDYINWPT 
AGPLAQKRNQKATPNSPRTPPPPGAPSPESKKNQKKQYQLPSFPEPKSSTQAPESQESQEELHYATLNFPGVRPR 
PEARMPKGTQADYAEVKFQ 

Important features : 
Signal peptide: 

amino acids 1-15 

Transmembrane domain: 

amino acids 399-418 

N-glycosylation site. 

amino acids 100-103, 297-300 and 306-309 

Immunoglobulins and major histocompatibility complex proteins signature. 

amino acids 365-371 
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FIGURE 119 

CTCGCGCAGGGATCGTCCCATGGCCGGGGCTCGGAGCCGCGACCCTTGGGGGGCCTCCGGGATTTGCTACCTTTT 

TGGCTCCCTGCTCGTCGAACTGCTCTTCTCACGGGCTGTCGCCTTCAATCTGGACGTGATGGGTGCCTTGCGCAA 

GGAGGGCGAGCCAGGCAGCCTCTTCGGCTTCTCTGTGGCCCTGCACCGGCAGTTGCAGCCCCGACCCCAGAGCTG 

GCTGCTGGTGGGTGCTCCCCAGGCCCTGGCTCTTCCTGGGCAGCAGGCGAATCGCACTGGAGGCCTCTTCGCTTG 

CCCGTTGAGCCTGGAGGAGACTGACTGCTACAGAGTGGACATCGACCAGGGAGCTGATATGCAAAAGGAAAGCAA 

GGAGAACCAGTGGTTGGGAGTCAGTGTTCGGAGCCAGGGGCCTGGGGGCAAGATTGTTACCTGTGCACACCGATA 

TGAGGCAAGGCAGCGAGTGGACCAGATCCTGGAGACGCGGGATATGATTGGTCGCTGCTTTGTGCTCAGCCAGGA 

CCTGGCCATCCGGGATGAGTTGGATGGTGGGGAATGGAAGTTCTGTGAGGGACGCCCCCAAGGCCATGAACAATT 

TGGGTTCTGCCAGCAGGGCACAGCTGCCGCCTTCTCCCCTGATAGCCACTACCTCCTCTTTGGGGCCCCAGGAAC 

CTATAATTGGAAGGGCACGGCCAGGGTGGAGCTCTGTGCACAGGGCTCAGCGGACCTGGCACACCTGGACGACGG 

TCCCTACGAGGCGGGGGGAGAGAAGGAGCAGGACCCCCGCCTCATCCCGGTCCCTGCCAACAGCTACTTTGGCTT 

CTCTATTGACTCGGGGAAAGGTCTGGTGCGTGCAGAAGAGCTGAGCTTTGTGGCTGGAGCCCCCCGCGCCAACCA 

CAAGGGTGCTGTGGTCATCCTGCGCAAGGACAGCGCCAGTCGCCTGGTGCCCGAGGTTATGCTGTCTGGGGAGCG 

CCTGACCTCCGGCTTTGGCTACTCACTGGCTGTGGCTGACCTCAACAGTGATGGCTGGCCAGACCTGATAGTGGG 

TGCCCCCTACTTCTTTGAGCGCCAAGAAGAGCTGGGGGGTGCTGTGTATGTGTACTTGAACCAGGGGGGTCACTG 

GGCTGGGATCTCCCCTCTCCGGCTCTGCGGCTCCCCTGACTCCATGTTCGGGATCAGCCTGGCTGTCCTGGGGGA 

CCTCAACCAAGATGGCTTTCCAGATATTGCAGTGGGTGCCCCCTTTGATGGTGATGGGAAAGTCTTCATCTACCA 

TGGGAGCAGCCTGGGGGTTGTCGCCAAACCTTCACAGGTGCTGGAGGGCGAGGCTGTGGGCATCAAGAGCTTCGG 

CTACTCCCTGTCAGGCAGCTTGGATATGGATGGGAACCAATACCCTGACCTGCTGGTGGGCTCCCTGGCTGACAC 

CGCAGTGCTCTTCAGGGCCAGACCCATCCTCCATGTCTCCCATGAGGTCTCTATTGCTCCACGAAGCATCGACCT 

GGAGCAGCCCAACTGTGCTGGCGGCCACTCGGTCTGTGTGGACCTAAGGGTCTGTTTCAGCTACATTGCAGTCCC 

CAGCAGCTATAGCCCTACTGTGGCCCTGGACTATGTGTTAGATGCGGACACAGACCGGAGGCTCCGGGGCCAGGT 

TCCCCGTGTGACGTTCCTGAGCCGTAACCTGGAAGAACCCAAGCACCAGGCCTCGGGCACCGTGTGGCTGAAGCA 

CCAGCATGACCGAGTCTGTGGAGACGCCATGTTCCAGCTCCAGGAAAATGTCAAAGACAAGCTTCGGGCCATTGT 

AGTGACCTTGTCCTACAGTCTCCAGACCCCTCGGCTCCGGCGACAGGCTCCTGGCCAGGGGCTGCCTCCAGTGGC 

CCCCATCCTCAATGCCCACCAGCCCAGCACCCAGCGGGCAGAGATCCACTTCCTGAAGCAAGGCTGTGGTGAAGA 

CAAGATCTGCCAGAGCAATCTGCAGCTGGTCCACGCCCGCTTCTGTACCCGGGTCAGCGACACGGAATTCCAACC 

TCTGCCCATGGATGTGGATGGAACAACAGCCCTGTTTGCACTGAGTGGGCAGCCAGTCATTGGCCTGGAGCTGAT 

GGTCACCAACCTGCCATCGGACCCAGCCCAGCCCCAGGCTGATGGGGATGATGCCCATGAAGCCCAGCTCCTGGT 

CATGCTTCCTGACTCACTGCACTACTCAGGGGTCCGGGCCCTGGACCCTGCGGAGAAGCCACTCTGCCTGTCCAA 

TGAGAATGCCTCCCATGXTGAGTGTGAGCTGGGGAACCCCATGAAGAGAGGTGCCCAGGTCACCTTCTACCTCAT 

CCTTAGCACCTCCGGGATCAGCATTGAGACCACGGAACTGGAGGTAGAGCTGCTGTTGGCCACGATCAGTGAGCA 

GGAGCTGCATCCAGTCTCTGCACGAGCCCGTGTCTTCATTGAGCTGCCACTGTCCATTGCAGGAATGGCCATTCC 

CCAGCAACTCTTCTTCTCTGGTGTGGTGAGGGGCGAGAGAGCCATGCAGTCTGAGCGGGATGTGGGCAGCAAGGT 

CAAGTATGAGGTCACGGTTTCCAACCAAGGCCAGTCGCTCAGAACCCTGGGCTCTGCCTTCCTCAACATCATGTG 

GCCTCATGAGATTGCCAATGGGAAGTGGTTGCTGTACCCAATGCAGGTTGAGCTGGAGGGCGGGCAGGGGCCTGG 

GCAGAAAGGGCTTTGCTCTCCCAGGCCCAACATCCTCCACCTGGATGTGGACAGTAGGGATAGGAGGCGGCGGGA 

GCTGGAGCCACCTGAGCAGCAGGAGCCTGGTGAGCGGCAGGAGCCCAGCATGTCCTGGTGGCCAGTGTCCTCTGC 

TGAGAAGAAGAAAAACATCACCCTGGACTGCGCCCGGGGCACGGCCAACTGTGTGGTGTTCAGCTGCCCACTCTA 

CAGCTTTGACCGCGCGGCTGTGCTGCATGTCTGGGGCCGTCTCTGGAACAGCACCTTTCTGGAGGAGTACTCAGC 

TGTGAAGTCCCTGGAAGTGATTGTCCGGGCCAACATCACAGTGAAGTCCTCCATAAAGAACTTGATGCTCCGAGA 

TGCCTCCACAGTGATCCCAGTGATGGTATACTTGGACCCCATGGCTGTGGTGGCAGAAGGAGTGCCCTGGTGGGT 

CATCCTCCTGGCTGTACTGGCTGGGCTGCTGGTGCTAGCACTGCTGGTGCTGCTCCTGTGGAAGATGGGATTCTT 

CAAACGGGCGAAGCACCCCGAGGCCACCGTGCCCCAGTACCATGCGGTGAAGATTCCTCGGGAAGACCGACAGCA 

GTTCAAGGAGGAGAAGACGGGCACCATCCTGAGGAACAACTGGGGCAGCCCCCGGCGGGAGGGCCCGGATGCACA 

CCCCATCCTGGCTGCTGACGGGCATCCCGAGCTGGGCCCCGATGGGCATCCAGGGCCAGGCACCGCCTAGGTTCC 

CATGTCCCAGCCTGGCCTGTGGCTGCCCTCCATCCCTTCCCCAGAGATGGCTCCTTGGGATGAAGAGGGTAGAGT 

GGGCTGCTGGTGTCGCATCAAGATTTGGCAGGATCGGCTTCCTCAGGGGCACAGACCTCTCCCACCCACAAGAAC 

TCCTCCCACCCAACTTCCCCTTAGAGTGCTGTGAGATGAGAGTGGGTAAATCAGGGACAGGGCCATGGGGTAGGG 

TGAGAAGGGCAGGGGTGTCCTGATGCAAAGGTGGGGAGAAGGGATCCTAATCCCTTCCTCTCCCATTCACCCTGT 

GTAACAGGACCCCAAGGACCTGCCTCCCCGGAAGTGCCTTAACCTAGAGGGTCGGGGAGGAGGTTGTGTCACTGA 

CTCAGGCTGCTCCTTCTCTAGTTTCCCCTCTCATCTGACCTTAGTTTGCTGCCATCAGTCTAGTGGTTTCGTGGT 

TTCGTCTATTTATTAAAAAATATTTGAGAACAAAAAAAAAAAAAAAAAAAA 
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FIGURE 120 

></usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA55737 
Xsubunit 1 of 1, 1141 aa, 1 stop 
XMW: 124671, pi: 5.82, NX(S/T): 5 

I^GARSRDPWGASGICYLFGSLLVELLFSRAVAraLDVMGALRKEGEPGSLFGFSVALHRQLQPRPQSWLLVGAP 
QALALPGQQANRTGGLFACPLSLEETDCYRVDIDQGADMQKESKENQWLGVSVRSQGPGGKIVTCAHRYEARQRV 
DQILETRDMIGRCFVLSQDLAIRDELDGGEWKFCEGRPQGHEQFGFCQQGTAAAFSPDSHYLLFGAPGTYNWKGT 
ARVELCAQGSADLAHLDDGPYEAGGEKEQDPRLIPVPANSYFGFSIDSGKGLVRAEELSFVAGAPRANHKGAWI 
LRKDSASRLVPEVMLSGERLTSGFGYSLAVADLNSDGWPDLIVGAPYFFERQEELGGAVYVYLNQGGHWAGISPL 
RLCGSPDSMFGISLAVLGDLNQDGFPDIAVGAPFDGDGKVFIYHGSSLGWAKPSQVLEGEAVGIKSFGYSLSGS 
LDMDGNQYPDLLVGSIADTAVLFRARPILHVSHEVSIAPRSIDLEQPNCAGGHSVCVDLRVCFSYIAVPSSYSPT 
VALDYVLDADT DRRLRGQVPRVT FLS RNLEE PKHQASGTVWLKHQHDRVCGDAMFQLQENVKDKLRAI WTLS YS 
LQTPRLRRQAPGQGIiPPVAPILNAHQPSTQRAEIHFLKQGCGEDKICQSNLQLVHARFCTRVSDTEFQPLPMDVD 
GTTALFALSGQPVIGLELMVTNLPSDPAQPQADGDDAHEAQLLVMLPDSLHYSGVRALDPAEKPLCLSNENASHV 
ECELGNPMKRGAQVTFYLILSTSGISIETTELEVELLLATISEQELHPVSARARVFIELPLSIAGMAIPQQLFFS 
GVVRGERAMQSERDVGSKVKYEVTVSNQGQSLRTLGSAFLNIMWPHEIANGKWLLYPMQVELEGGQGPGQKGLCS 
PRPNILHLDVDSRDRRRRELEPPEQQEPGERQEPSMSWWPVSSAEKKKNITLDCARGTANCWFSCPLYSFDRAA 
VLHVWGRLWNSTFLEEYSAVKSLEVIVRANITV^^ 

AGLLVLALLVLLLWKMGFFKRAKHPEATVPQYHAVKIPREDRQQFKEEKTGTILRNNWGSPRREGPDAHPILAAD 
GHPELGPDGHPGPGTA 

Important features : 
Signal peptide: 

amino acids 1-33 

Transmembrane domain: 

amino acids 1040-1062 

N-glycosylation sites. 

amino acids 86-89, 746-749, 949-952, 985-988 and 1005-1008 
Integrins alpha chain proteins. 

amino acids 1064-1071, 384-408, 1041-1071, 317-346, 443-465, 385-407, 215-224, 
634-647, 85-99, 322-346, 470-479, 442-466, 379-408 and 1031-1047 
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FIGURE 121 

GGCACGAGGCGGCGGGGCAGTCGCGGGATGCGCCCGGGAGCCACAGCCTGAGGCCCTCAGGTCTCTGCAGGTGTC 
GTGGAGGAACCTAGCACCTGCCATCCTCTTCCCCAATTTGCCACTTCCAGCAGCTTTAGCCCATGAGGAGGATGT 
GACCGGGACTGAGTCAGGAGCCCTCTGGAAGC ATG GAGACTGTGGTGATTGTTGCCATAGGTGTGCTGGCCACCA 
TCTTTCTGGCTTCGTTTGCAGCCTTGGTGCTGGTTTGCAGGCAGCGCTACTGCCGGCCGCGAGACCTGCTGCAGC 
GCTATGATTCTAAGCCCATTGTGGACCTCATTGGTGCCATGGAGACCCAGTCTGAGCCCTCTGAGTTAGAACTGG 
ACGATGTCGTTATCACCAACCCCCACATTGAGGCCATTCTGGAGAATGAAGACTGGATCGAAGATGCCTCGGGTC 
TCATGTCCCACTGCATTGCCATCTTGAAGATTTGTCACACTCTGACAGAGAAGCTTGrTGCCATGACAATGGGCT 
CTGGGGCCAAGATGAAGACTTCAGCCAGTGTCAGCGACATCATTGTGGTGGCCAAGCGGATCAGCCCCAGGGTGG 
ATGATGTTGTGAAGTCGATGTACCCTCCGTTGGACCCCAAACTCCTGGACGCACGGACGACTGCCCTGCTCCTGT 
CTGTCAGTCACCTGGTGCTGGTGACAAGGAATGCCTGCCATCTGACGGGAGGCCTGGACTGGATTGACCAGTCTC 
TGTCGGCTGCTGAGGAGCATTTGGAAGTCCTTCGAGAAGCAGCCCTAGCTTCTGAGCCAGATAAAGGCCTCCCAG 
GCCCTGAAGGCTTCCTGCAGGAGCAGTCTGCAATT TAG TGCCTACAGGCCAGCAGCTAGCCATGAAGGCCCCTGC 
CGCCATCCCTGGATGGCTCAGCTTAGCCTTCXACTTTTTCCTATAGAGTTAGTTGTTCTCCACGGCTGGAGAGTT 
CAGCTGTGTGTGCATAGTAAAGCAGGAGATCCCCGTCAGTTTATGCCTCTTTTGCAGTTGCAAACTGTGGCTGGT 
GAGTGGCAGTCTAATACTACAGTTAGGGGAGATGCCATTCACTCTCTGCAAGAGGAGTATTGAAAACTGGTGGAC 
TGTCAGCTTTATTTAGCTCACCTAGTGTTTTCAAGAAAATTGAGCCACCGTCTAAGAAATCAAGAGGTTTCACAT 
TAAAATTAGAATTTCTGGCCTCTCTCGATCGGTCAGAATGTGTGGCAATTCTGATCTGCATTTTCAGAAGAGGAC 
AATCAATTGAAACTAAGTAGGGGTTTCTTCTTTTGGCAAGACTTGTACTCTCTCACCTGGCCTGTTTCATTTATT 
TGTATTATCTGCCTGGTCCCTGAGGCGTCTGGGTCTCTCCTCTCCCTTGCAGGTTTGGGTTTGAAGCTGAGGAAC 
TACAAAGTTGATGATTTCTTTTTTATCTTTATGCCTGCAATTTTACCTAGCTACCACTAGGTGGATAGTAAATTT 
ATACTTATGTTTCCCTCAAAAAAAAAAAAAAA 
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FIGURE 122 



METWIVAIGVLATIFLASFAALVXVCRQRYCRPRDLLQRYDSKPIVDLIGAMETQSEPSELELDDVVITNPHIE 
AILENEDWIEDASGLMSHCIAILKICHTLTEKLVAMTMGSGAKMKTSASVSDIIVVAKRISPRVDDVVKSMYPPL 
DPKLLDARTTALLLSVSHLVLVTRNACHLTGGLDWIDQSLSAAEEHLEVLREAALASEPDKGLPGPEGFLQEQSAI 
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FIGURE 123 



CCCTTACATCCTCCTAGGACCCGGTCGGTAGTCGTCGCCCCAGCCCGCCGGGGGCGCAGCGCCCGAGCCGCGGCC 
CTCGAGACGGGACCGAGAGCAT CATG GGCAGCACTGTCCCGCGCTCCGCCTCCGTGCTGCTTCTGCTGCTGCTCC 
TGCGCCGGGCCGAGCAGCCCTGCGGGGCCGAGCTCACCTTCGAGCTGCCGGACAACGCCAAGCAGTGCTTCCACG 
AGGAGGTGGAGCAGGGCGTGAAGTTCTCCCTGGATTACCAGGTCATCACTGGAGGCCACTACGATGTTGACTGCT 
ATGTAGAGGACCCCCAGGGGAACACCATCTACAGAGAAACGAAGAAGCAGTACGACAGCTTCACGTACCGGGCTG 
AAGTCAAGGGCGTTTATCAGTTTTGCTTCAGTAATGAGTTTTCCACCTTCTCTCACAAGACCGTCTACTTTGACT 
TTCAAGTGGGCGATGAGCCTCCCATTCTCCCAGACATGGGGAACAGGGTCACAGCTCTCACCCAGATGGAGTCCG 
CCTGCGTGACCATCCATGAGGCTCTGAAAACGGTGATTGACTCCCAGACGCATTACCGGCTGCGGGAGGCCCAGG 
ACCGGGCCCGAGCGGAAGACCTTAATAGCCGAGTCTCTTACTGGTCTGTTGGCGAGACGATXGCCCTGTTCGTGG 
TCAGCTTCAGTCAGGTGCTACTGTTGAAAAGCTTCTTCACAGAAAAACGACCCATCAGCAGGGCAGTCCACTCCT 
AGCCCCGGCATCCTGCTCTAGGGCCCCTCATGCCCCAGGCTGGAGCAGCTCTCCTAGGTCACAGCCTGCTGGGCT 
GGGTCGCGTAGCCCAGGGTGGAGGCAGAACGATGCTGCTGTGGTAGCCCTTTGCCTTTCATGCCCATGCTTGATT 
CTTGCACCTCAGCAGCTGAAGGTCTCAGAGACCAGTAATCAGAAGGCATCCGACTGCATTAAGTGTGCAGCGCTG 
AAAAGACATTTACAACTAGGCCAGGGATTAGCCACTGTGGGAGGGTGGACAGGCAATGGTTCAGTGGCCTGGCTG 
TTGGCAGGAACTCCAAGTGCCCAGGCCTCTTGGGCAGCTTAGGGCCCTGCCTCTGTTTCATGATGCATGGGTCAT 
TTGTCTTGGGTGTCCTATCCCATATGGAGAAGAAAGGGGCTCTAAGTTCTGGCTCTTCTTTCTTTGGGGTTCTCT 
GTACCTGAGGAAACCAGGCCCTGGGTGACTTTGCAGATCTGCTCACCCTCGGTGAGCAACAGTGTCAGCCATGCA 
AGCAGGACAGAATGGTGACTGGGTGCCCTTGGTGAGCTGTGTATTTCCTAGGAGGTAGAAAACTGXGGGAAACTG 
TGGCTAATAAAAACTAAGTGTGAGCGTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 124 



</usr/seqdb2/sst/DNA/Dnaseqs .min/ss . DNA56052 
oubunit 1 of 1, 217 aa, 1 stop 
<MW: 24777, pi: 5.55, NX(S/T): 0 

MGSTVPRSASVLLLLLLLRRAEQPCGAELTFELPDNAKQCFHEEVEQGVKFSLDYQVITG 
GHYDVDCyVEDPQGNTIYRETKKQYDSFTYRAEVKGVYQFCFSNEFSTFSHKTVY"FDFQV 
GDEPPILPDMGNRVTALTQMESACVTIHEALKTVIDSQTHYRLREAQDRARAEDLNSRVS 
YWS VGET IALFWS FSQVLLLKS FFTEKRPISRA.VHS 

Important features: 
Signal peptide: 

amino acids: 1-23 

Transmembrane domain: 

amino acids: 187-201 

N-myristoylation sites: 

amino acids: 26-32,48-54,131-137 

Tyrosine kinase phosphorylation site: 

amino acids: 82-91 



Glycosyl hydrolases family 25 proteins: 

amino acids: 53-61 
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FIGURE 125 



GGCACGAGGCGCTGTCCACCCGGGGGCGTGGGAGTGAGGTACCAGATTCAGCCCATTTGGCCCCGACGCCTCTGT 
TCTCGGAATCCGGGTGCTGCGGATTGAGGTCCCGGTTCCTAACGGACTGCAAGATGGAGGAAGGCGGGAACCTAG 
GAGGCCTGATTAAGATGGTCCATCTACTGGTCTTGTCAGGTGCCTGGGGCATGCAAATGTGGGTGACCTTCGTCT 
CAGGCTTCCTGCTTTTCCGAAGCCTTCCCCGACATACCTTCGGACTAGTGCAGAGCAAACTCTTCCCCTTCTACT 
TCCACATCTCCATGGGCTGTGCCTTCATCAACCTCTGCATCTTGGCTTCACAGCATGCTTGGGCTCAGCTCACAT 
TCTGGGAGGCCAGCCAGCTTTACCTGCTGTTCCTGAGCCTTACGCTGGCCACTGTCAACGCCCGCTGGCTGGAAC 
CCCGCACCACAGCTGCCATGTGGGCCCTGCAAACCGTGGAGAAGGAGCGAGGCCTGGGTGGGGAGGTACCAGGCA 
GCCACCAGGGTCCCGATCCCTACCGCCAGCTGCGAGAGAAGGACCCCAAGTACAGTGCTCTCCGCCAGAATTTCT 
TCCGCTACCATGGGCTGTCCTCTCTTTGCAATCTGGGCTGCGTCCTGAGCAATGGGCTCTGTCTCGCTGGCCTTG 
CCCTGGAAATAAGGAGCCTC TAG CATGGGCCCTGCATGCTAATAAATGCTTCTTCAGAAATGAAAAAAfiAAAAAA 
AAAAAA 
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FIGURE 126 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA56107 
<subunit 1 of 1, 231 aa, 1 stop 
<NX(S/T) : 0 

MEEGGNLGGLIKMVHLLVLSGAWGMQMW^ 

HAWAQLTFWEASQLYLLFLSLTLATVNARWLEPRTT^ 

SALRQNFFRYHGLSSLCNLGCVLSNGLCLAGLALEIRSL 

Signal peptide: 

amino acids 1-24 

Transmembrane domain: 

amino acids 86-103, 60-75 

Casein kinase II phosphorylation site. 

amino acids 82-8 6 

Tyrosine kinase phosphorylation site. 

amino acids 144-151 

N-myristoylation site. 

amino acids 4-10, 5-11, 47-53, 170-176, 176-182 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 54-65 

G-protein coupled receptors proteins . 

amino acids 44-85 
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FIGURE 127 



GCTTCATTTCTCCCGACTCAGCTTCCCACCCTGGGCTTTCCGAGGTGCTTTCGCCGCTGTCCCCACCACTGCAGC 
CM|6AT CT CCTT AACGGACACGCAGAAAATT GGAATGGGATTAACAGGAT TT GGAGT GT TTT TCCT GT T CT T T G G 
AATGATTCTCTTTTTTGACAAAGCACTACTGGCTATTGGAAATGTTTTATTTGTAGCCGGCTTGGCTTTTGTAAT 
TGGTTTAGAAAGAACATTCAGATTCTTCTTCCAAAAACATAAAATGAAAGCTACAGGTTTTTTTCTGGGTGGTGT 
ATTTGTAGTCCTTATTGGTTGGCCTTTGATAGGCATGATCTTCGAAATTTATGGATTTTTTCTCTTGTTCAGGGG 
CTTCTTTCCTGTCGTTGTTGGCTTTATTAGAAGAGTGCCAGTCCTTGGATCCCTCCTAAATTTACCTGGAATTAG 
AT CATT T GT AGAT AAAGT TGGAGAAAGCAACAAT AT GGT ATAA CAACAAGTGAATT TGAAGACT C AT T T AAAAT A 
TTGTGTTATTTATAAAGTCATTTGAAGAATATTCAGCACAAAATTAAATTACATGAAATAGCTTGTAATGTTCTT 
T AC AGGAGT TT AAAAC GT ATAGCC T ACAAAGTAC C AGC AGCAAAT TAGCAAAGAAGCAGTGAAAACAGGCT TCTA 
CTCAAGTGAACTAAGAAGAAGTCAGCAAGCAAACT GAGAGAGGTGAAAT CCAT GTTAATGATGCTTAAGAAACTC 
TTGAAGGCTATTTGTGTTGTTTTTCCACAATGTGCGAAACTCAGCCATCCTTAGAGAACTGTGGTGCCTGTTTCT 
TTTCTTTTTATTTTGAAGGCTCAGGAGCATCCATAGGCATTTGCTTTTTAGAAGTGTCCACTGCAATGGCAAAAA 
TATTTCCAGTTGCACTGTATCTCTGGAAGTGATGCATGAATTCGATTGGATTGTGTCATTTTAAAGTATTAAAAC 
CAAGGAAACCCCAATTTTGATGTATGGATTACTTTTTTTTGNGCNCAGGGCC 
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FIGURE 128 



MISLTDTQKIGMGLTGFGVFFLFFGMILFFDKALLAIGNVLE^AGIAFVIGLERTFRFFFQKHKMKATGFFLGGV 
FWLIGWPLIGMIFEIYGFFLLFRGFFPVWGFIRRVPVLGSLLNLPGIRSFVDKVGESNNMV 

Important features: 
Transmembrane domains : 

amino acids 12-30 (typell), 33-52, 69-89 and 93-109 

N-myristoylation sites . 

amino acids 11-16, 51-56 and 116-121 

Aminoacyl- transfer RNA synthetases class-II protein. 

amino acids 4 9-59 
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FIGURE 129 



AAT T CAGATTTTAAGCCCATT CTGCAGTGGAATTTCATGAACT AGCAAGAGGACACCAT CTT CTT GT ATT ATAC A 
AGAAAGGAGTGTACCTATCACACACAGGGGGA2^AAMGCTCTTTTGGGTGCTAGGCCTCCTAATCCTCTGTGGTT 
TTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTGATAAGTACATTTTTATCACTGGATGTGACT 
CGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGATAAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAAT 
CAGGAT CAACAGCTTTAAAGGCAGAAACCT CAGAGAGACTT CGT ACT GT G CT T CT GGAT GT GACCG ACCCAGAGA 
ATGTCAAGAGGACTGCCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTG 
GTGTTCCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAACCTGT 
TTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAGTTATTAATGTCTCCA 
GTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAATATGCAGTGGAAGGTTTCAATGACA 
GCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTCATGCATTGAACCAGGATTGTTCAAAACAAACTTGG 
CAGATCCAGTAAAGGTAATTGAAAAAAAACTCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATG 
GAGAAGGT TACATT GAAAAAAGT CTAGACAAACT GAAAGGCAATAAATCCTAT G T GAACAT G GAC CT CTCT C CGG 
TGGTAGAGTGCATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGAAAAGATGCCAAAA 
TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAAGCAGAGCTGG 
CTAATCCCAAGGCAGTGT6ACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGAAATTGGCCGATTTCAAGAAC 
ACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACTCATTTAGATCGTGCTTATTTGGATTGCAAA 
AGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGTCCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGG7^ATGGT 
ACATCACATAGGCAAGTCCTGCCCTGTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTT 
GCCCATTCAAAATGATCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGT 
TAAGTATCATCTCTTATCTAAATATTAAAAGATAAGTCAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAA 
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X/usr/seqdb2/sst/DNA/Dnaseqs.min/ss .DNA56406 
Xsubunit 1 of 1, 319 aa, 1 stop 
XMW: 35227, pi: 8.97, NX(S/T); 3 

MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFDKKGFHVIAACLTESGSTALKAETSE 
RLRTVLLDVTDPENVKRTAQWVKNQVGEKGLWGLINNAGVPGVLAPTDWLTLEDYREPIEWLFGLISVTLNMLP 
LVKKAQGRVINVSSVGGRLAIVGGGYTPSKYAVEGFNDSLRRDMKAFGVHVSCIEPGLFKTNLADPVKVIEKKLA 
IWEQLSPDIKQQYGEGYIEKSLDKLKGNKSYVNMDLSPWECMDHALTSLFPKTHYAAGKDAKIFWIPLSHMPAA 
LQDFLLLKQKAELANPKAV 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 136-152 

N-glycosylation sites . 

amino acids 161-163, 187-190 and 253-256 

Glycosaminoglycan attachment site. 

amino acids 39-42 

N-myristoylation sites . 

amino acids 36-41, 42-47, 108-113, 166-171, 198-203 and 207-212 
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FIGURE 131 



AGACAGTACCTCCTCCCTAGGACTACACAAGGACTGAACCAGAAGGAAGAGGACAGAGCAAAGCC ATGA ACATCA 
TCCTAGAAATCCTTCTGCTTCTGATCACCATCATCTACTCCTACTTGGAGTCGTTGGTGAAGTTTTTCATTCCTC 
AGAGGAGAAAATCTGTGGCTGGGGAGATTGTTCTCATTACTGGAGCTGGGCATGGAATAGGCAGGCAGACTACTT 
AT GAAT TT GCAAAACGACAGAGCATATT G GTT CT GT GG GAT ATTAATAAGCGCG GT GTGGAGGAAACT GCAGCT G 
AGTGCCGAAAACTAGGCGTCACTGCGCATGCGTATGTGGTAGACTGCAGCAACAGAGAAGAGATCTATCGCTCTC 
TAAATCAGGT GAAGAAAGAAGTGGGT GAT GT AAC AATC GTG GT GAAT AATGCTGGGACAGT AT AT C CAG CCGATC 
T TCT CAGCAC CAAGGATGAAGAGATT ACCAAGACATTT GAGGT CAACAT C CT AGGACATT T TT GGAT CAC AAAAG 
CACTTCTTCCATCGATGATGGAGAGAAATCATGGCCACATCGTCACAGTGGCTTCAGTGTGCGGCCACGAAGGGA 
TTCCTTACCTCATCCCATATTGTTCCAGCAAATTTGCCGCTGTTGGCTTTCACAGAGGTCTGACATCAGAACTTC 
AGGCCTTGGGAAAAACTGGTATCAAAACCTCATGTCTCTGCCCAGTTTTTGTGAATACTGGGTTCACCAAAAATC 
CAAGCACAAGAT TAT GGCCT GT ATT GGAGACAG AT GAAGT C GTAAG AAGTCT GAT AGAT GGAAT ACTTACCAATA 
AGAAAATGATTTTTGTTCCATCGTATATCAATATCTTTCTGAGACTACAGAAGTTTCTTCCTGAACGCGCCTCAG 
CG AT TT T AAAT C GTAT GCAGAATATTCAATTT GAAG CAGTGGTTGGCCACAAAATCAAAAT GAAATGAATAAAT A 
AGCT CCAGCC AGAGAT GT ATGCAT GATAAT GATATGAATAGTTT CGAAT CAAT GCTGCAAAGCTTT ATTT CACAT 
TTTTTCAGTCCTGATAATATTAAAAACATTGGTTTGGCACTAGCAGCAGTCAAACGAACAAGATTAATTACCTGT 
CTTCCTGTTTCTCAAGAATATTTACGTAGTTTTTCATAGGTCTGTTTTTCCTTTCATGCCTCTTAAAAACTTCTG 
TGCTTACATAAACATACTTAAAAGGTTTTCTTTAAGATATTTTATTTTTCCATTTAAAGGTGGACAAAAGCTACC 
T C CCT AAAAGT AAAT ACAAAGAGAACTTATTTACACAGGGAAGGTT TAAGACTGTT CAAGT AG CAT T CCAAT CT G 
TAGCCATGCCACAGAATATCAACAAGAACACAGAATGAGTGCACAGCTAAGAGATCAAGTTTCAGCAGGCAGCTT 
TATCTCAACCTGGACATATTTTAAGATTCAGCATTTGAAAGATTTCCCTAGCCTCTTCCTTTTTCATTAGCCCAA 
AACGGTGCAACTCTATTCTGGACTTTATTACTTGATTCTGTCTTCTGTATAACTCTGAAGTCCACCAAAAGTGGA 
CCCTCTATATTTCCTCCCTTTTTATAGTCTTATAAGATACATTATGAAAGGTGACCGACTCTATTTTAAATCTCA 
GAATTTTAAGTTCTAGCCCCATGATAACCTTTTTCTTTGTAATTTATGCTTTCATATATCCTTGGTCCCAGAGAT 
GT T TAGACAAT TTT AGGCT CAAAAATTAAAGCT AACACAGGAAAAGGAACT GTACT GGCTATTACAT AAGAAACA 
AT GGAC C CAAGAG AAGAA 
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FIGURE 132 

</usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DISIA56409 
<subunit 1 of 1, 300 aa, 1 stop 
<MW: 33655, pi: 9.31, NX(S/T) : 1 

MNIILEILLLLITIIYSYLESLVKFFIPQRRKSVAGEIVLITGAGHGIGRQTTYEFAKRQSILVLWDINKRGVEE 
TAAECRKLGVTAHAYWDCSNREE1YRSLNQVKKEVGDVTIVVNNAGTVYPADLLSTKDEEITKTFEVNILGHFW 
ITKALLPSMMERNHGHIVTVASVCGHEGIPYLIPYCSSKFAAVGFHRGLTSELQALGKTGIKTSCLCPVFVNTGF 
TKNPSTRLWPVLETDEWRSLIDGILTNKKMIFVPSYINIFLRLQKFLPERASAILNRMQNIQFEAWGHKIKMK 

Important features: 
Signal peptide: 

amino acids 1-19 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 30-33 and 58-61 

Short- chain alcohol dehydrogenase family protein 

amino acids 165-202, 37-49, 112-122 and 210-219 
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FIGURE 133 



CTGAGGCGGCGGTAGCMGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCGCACTCGCTTT 
CC AGCACCT CAACAC GGACTCGGACACGGAAGGT TTT CT T CTT GGGGAAGT AAAAGGTGAAGCCAAGAAC AGCAT 
T ACTGAT T CCCAAAT GG AT GAT GT T GAAGTTGTT TATACAAT TGACATTCAGAAAT AT ATT CC AT GCT AT C AGCT 
T TTTAGC T TTTATAATT CT T CAGGCGAAGTAAATGAGCAAGC ACTGAAGAAAATAT TATCAAATGT CAAAAAGAA 
T GT GGT AGGTT GGTACAAAT T C C GT CGT CAT T CAGAT CAGAT C ATGACGTT TAGAGAGAGGCTGCT TCAC AAAAA 
CTTGCAGGAGCATTTTTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTC 
TACTCATCGACTGGAACATTCCTTATATAAACCTCAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTTGCCAA 
TCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGGTTTTAGCCGAGCAGT 
AC AAACACACAGCT CTAAAT TT T T T GAAGAAGAT GGAT CCT TAAAGGAGGT ACAT AAGATAAATGAAAT GT AT GC 
TT CAT TACAAGAGG AATT AAAGAGT AT ATGCAAAAAAGTGGAAG ACAGT GAACAAGCAGTAGATAAACT AGTAAA 
GGATGT AAACAGATTAAAAC GAGAAATT GAGAAAAGGAGAG GAGC AC AG ATT CAGGC AGCAAGAGAGAAGAACAT 
CCAAAAAGACCCTCAGGAGAACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCA 
T T CAT GT GTT ATGT CTT TAAAAAAT AGACATGTTT CTAAAAGTAGCT GT AAC TACAACC ACCAT CTCGAT GT AGT 
AG ACAAT CT GAC CTT AAT GGT AGAAC ACACT GACATTC CT GAAGCT AGT CCAGCT AGTACACCACAAAT CAT T AA 
GCATAAAGC CTTAGACTTAGATGACAGATGGCAAT T CAAGAGAT CTCGGT TGTTAGATACACAAGACAAAC GATC 
TAAAGCAAAT ACT GGTAGTAGT AACCAAGAT A&AGCATC CAAAAT GAGCAGCC CAGAAACAGAT GAAGAAAT T GA 
AAAGATGAAGGGTTTTGGTGAATATTCACGGTCTCCTACATTTTCATCCTTTTAACCTTACAAGGAGATTTTTTT 
ATTTGGCTGATGGGTAAAGCCAAACATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTT 
TTTACTATGTTCACCTGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAA 
CATCAGATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAGACACA 
T TCTTT AGAATT GGAAAAGTG AGACC AGGCAC AGT GGCT C ACACCT GT AAT CCCAG CACTTAGGGAAGACAAGT C 
AGGAGGATT GATT GAAGCTAGGAGTT AGAGACCAGCCT GGGCAACGT AT TGAG ACCAT GT CT ATTAAAAAAT AAA 
AT GGAAAAGC AAGAAT AGCCTTATTTTCAAAATATGGAAAGAAAT TTAT AT GAAAATT T ATCT GAGT CAT TAAAA 
TTCTCCTTAAGTGATACTTTTTTAGAAGTACATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAAT 
AAATT T GCAAAACATCAT CT AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 134 

MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEWYTIDIQKYIPCYQLFSFYN 
SSGEVNEQALKKILSNVKKNWGWYKFRRHSDQIMTFRERLLHKNLQEHFSNQDLVFLLLTPSIITESCSTHEUjE 
HSLYKPQKGLFHRVPLWANLGMSEQLGYKTVSGSCMSTGFSRAVQTHSSKFFEEDGSLKEVHKINEMYASLQEE 
LKSICKKVEDSEQAVDKLVKDVNRLKREIEKRRGAQIQAAREKNIQKDPQENIFLCQALRTFFPNSEFLHSCVMS 
LKNRHVSKSSCNYNHHLDVVDNLTLMVEHTDIPEAS PASTPQIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTG 
SSNQDKASKMSSPETDEEIEKMKGFGEYSRSPTF 
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FIGURE 135 



GGCACAGCCGCGCGGCGGAGGGCAGAGTCAGCCGAGCCGAGTCCAGCCGGACGAGCGGACCAGCGCAGGGCAGCC 
CAAGCAGCGCGCAGCGAACGCCCGCCGCCGCCCACACCCTCTGCGGTCCCCGCGGCGCCTGCCACCCTTCCCTCC 
TTCCCCGCGTCCCCGCCTCGCCGGCCAGTCAGCTTGCCGGGTTCGCTGCCCCGCGAAACCCCGAGGTCACCAGCC 
CGCGCCTCTGCTTCCCTGGGCCGCGCGCCGCCTCCACGCCCTCCTTCTCCCCTGGCCCGGCGCCTGGCACCGGGG 
ACCGTTGCCTGACGCGAGGCCCAGCTCTACTTTTCGCCCCGCGTCTCCTCCGCCTGCTCGCCTCTTCCACCAACT 
CCAACTCCTTCTCCCTCCAGCTCCACTCGCTAGTCCCCGACTCCGCCAGCCCTCGGCCCGCTGCCGTAGCGCCGC 
TTCCCGTCCGGTCCCAAAGGTGGGAACGCGTCCGCCCCGGCCCGCACCATGGCACGGTTCGGCTTGCCCGCGCTT 
CTCTGCACCCTGGCAGTGCTCAGCGCCGCGCTGCTGGCTGCCGAGCTCAAGTCGAAAAGTTGCTCGGAAGTGCGA 
CGTCTTTACGTGTCCAAAGGCTTCAACAAGAACGATGCCCCCCTCCACGAGATCAACGGTGATCATTTGAAGATC 
TGTCCCCAGGGTTCTACCTGCTGCTCTCAAGAGATGGAGGAGAAGTACAGCCTGCAAAGTAAAGATGATTTCAAA 
AGTGTGGTCAGCGAACAGTGCAATCATTTGCAAGCrGTCTTTGCTTCACGTTACAAGAAGTTTGATGAATTCTTC 
AAAGAACTACT T GAAAAT GCAGAGAAAT C CCTGAAT GAT AT GT TT GT GAAGACAT AT GGCCAT TT AT ACAT GCAA 
AATTCTGAGCTATTTAAAGATCTCTTCGTAGAGTTGAAACGTTACTACGTGGTGGGAAATGTGAACCTGGAAGAA 
ATGCTAAATGACTTCTGGGCTCGCCTCCTGGAGCGGATGTTCCGCCTGGTGAACTCCCAGTACCACTTTACAGAT 
GAGTATCTGGAATGTGTGAGCAAGTATACGGAGCAGCTGAAGCCCTTCGGAGATGTCCCTCGCAAATTGAAGCTC 
CAGGTTACTCGTGCTTTTGTAGCAGCCCGTACTTTCGCTCAAGGCTTAGCGGTTGCGGGAGATGTCGTGAGCAAG 
GTCTCCGTGGTAAACCCCACAGCCCAGTGTACCCATGCCCTGTTGAAGATGATCTACTGCTCCCACTGCCGGGGT 
CTCGTGACTGTGAAGCCATGTTACAACTACTGCTCAAACATCATGAGAGGCTGTTTGGCCAACCAAGGGGATCTC 
GATT T TGAAT G GAACAAT T TCAT AGAT GCT AT GCTGAT GGT GGCAGAGAGGCTAGAGGGT CCT T T C AACATT GAA 
TCGGTCATGGATCCCATCGATGTGAAGATTTCTGATGCTATTATGAACATGCAGGATAATAGTGTTCAAGTGTCT 
CAGAAGGTTTTCCAGGGATGTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCGTTCCATCTCTGAAAGT 
GCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACTAGTTTGGACCGA 
CTGGTTACTGATGTCAAGGAGAAACTGAAACAGGCCAAGAAATTCTGGTCCTCCCTTCCGAGCAACGTTTGCAAC 
GATGAGAGGAT GGCT GCAGGAAACGGCAAT GAGGAT GACTGTT GGAAT GGGAAAGGCAAAAGCAGGT ACCT GT T T 
GCAGTGACAGGAAATGGATTAGCCAACCAGGGCAACAACCCAGAGGTCCAGGTTGACACCAGCAAACCAGACATA 
CT GATCCTTCGTCAAAT CAT G GCT CT T CGAGT GATGACCAGCAAGATGAAGAAT GCAT ACAATGG GAACGAC GT G 
GACTTCTTTGATATCAGTGATGAAAGT-AGTGGAGAAGGAAGTGGAAGTGGCTGTGAGTATCAGCAGTGCCCTTCA 
GAGTTTGACTACAATGCCACTGACCATGCTGGGAAGAGTGCCAATGAGAAAGCCGACAGTGCTGGTGTCCGTCCT 
GGGGCACAGGCCTACCTCCTCACTGTCTTCTGCATCTTGTTCCTGGTTATGCAGAGAGAGTGGAGATAATTCTCA 
AACTCTGAGAAAAAGTGTTCATCAAAAAGTTAAAAGGCACCAGTTATCACTTTTCTACCATCCTAGTGACTTTGC 
TTTTTAAATGAATGGACAACAATGTACAGTTTTTACTATGTGGCCACTGGTTTAAGAAGTGCTGACTTTGTTTTC 
TCATTCAGTTTTGGGAGGAAAAGGGACTGTGCATTGAGTTGGTTCCTGCTCCCCCAAACCATGTTAAACGTGGCT 
AACAGTGTAGGTACAGAACTATAGTTAGTTGTGCATTTGTGATTTTATCACTCTATTATTTGTTTGTATGTTTTT 
TTCTCATTTCGTTTGTGGGTTTTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTT 
CTTGGCACGTAACATGTACGTATTTCTGAAATATTAAATAGCTGTACAGAAGCAGGTTTTATTTATCATGTTATC 
TTATTAAAAGAAAAAGCCCAAAAAGC 
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FIGURE 136 

MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYVSKGFNKNDAPLHEINGDHLKICPQGSTCCSQEMEEKY 
SLQSKDDFKSWSEQCNHLQAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGHLYMQNSELFKDLFVELKRYY 
WGNVNLEEMLNDFWARLLERMFRLVNSQYHFTDEYLECVSKYTEQLKPFGDVPRKLKLQVTRAFVAARTFAQGL 
AVAGDWSKVSVTOPTAQCTHALLBCMIYCSHCRGLVTVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMLMVAE 
RLEGPFNIESVMDPIDVKISDAIMNMQDNSVQVSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPT 
TAAGTSLDRLVTDVKEKLKQAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGLANQGNNPEV 
QVDTSKPDILILRQIMAIiRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAGKSANE 
KADSAGVRPGAQAYLLTVFCILFLVMQREWR 
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FIGURE 137 



GCGGGCTGTTGACGGCGCTGCGATGGCTGCCTGCGAGGGCAGGAGAAGCGGAGCTCTCGGTTCCTCTCAGTCGGA 
CTTCCTGACGCCGCCAGTGGGCGGGGCCCCTTGGGCCGTCGCCACCACTGTAGTCATGTACCCACCGCCGCCGCC 
GCCGCCT CAT CGGGACTT CAT CT C G GT GAC GCT GAGCT T TG GCGAGAGCTAT GACAACAG CAAGAGTTGGCGGCG 
GCGCTCGTGCTGGAGGAAATGGAAGCAACTGTCGAGATTGCAGCGGAATATGATTCTCTTCCTCCTTGCCTTTCT 
GCTTTTCTGTGGACTCCTCTTCTACATCAACTTGGCTGACCATTGGAAAGCTCTGGCTTTCAGGCTAGAGGAAGA 
GCAGAAGATGAGGCCAGAAATTGCTGGGTTAAAACCAGCAAATCCACCCGTCTTACCAGCTCCTCAGAAGGCGGA 
CACCGACCCT GAGAACT T ACCT GAGATTT CGTCACAGAAGACACAAAGACACAT CCAGC GGGGACCACCT CAC C T 
GCAGATTAGACCCCCAAGCCAAGACCTGAAGGATGGGACCCAGGAGGAGGCCACAAAAAGGCAAGAAGCCCCTGT 
GGATCCCCGCCCGGAAGGAGATCCGCAGAGGACAGTCATCAGCTGGAGGGGAGCGGTGATCGAGCCTGAGCAGGG 
CACCGAGCT CC CT TCAAGAAGAGCAGAAGT GCC C ACCAAGCCT C C C CT GC CACC GGC C AGGACACAGGGCACACC 
AGTGCATCTGAACTATCGCCAGAAGGGCGTGATTGACGTCTTCCTGCATGCATGGAAAGGATACCGCAAGTTTGC 
ATGGGGCCATGACGAGCTGAAGCCTGTGTCCAGGTCCTTCAGTGAGTGGTTTGGCCTCGGTCTCACACTGATCGA 
CGCGCTGGACACCATGTGGATCTTGGGTCTGAGGAAAGAATTTGAGGAAGCCAGGAAGTGGGTGTCGAAGAAGTT 
ACACTTTGAAAAGGACGTGGACGTCAACCTGTTTGAGAGCACGATCCGCATCCTGGGGGGGCTCCTGAGTGCCTA 
CCACCTGTCTGGGGACAGCCTCTTCCTGAGGAAAGCTGAGGATTTTGGAAATCGGCTAATGCCTGCCTTCAGAAC 
ACCATCCAAGATTCCTTACTCGGATGTGAACATCGGTACTGGAGTTGCCCACCCGCCACGGTGGACCTCCGACAG 
CACTGTGGCCGAGGTGACCAGCATTCAGCTGGAGTTCCGGGAGCTCTCCCGTCTCACAGGGGATAAGAAGTTTCA 
GGAGGCAGTGGAGAAGGTGACACAGCACATCCACGGCCTGTCTGGGAAGAAGGATGGGCTGGTGCCCATGTTCAT 
CAATACCCACAGTGGCCTCTTCACCCACCTGGGCGTATTCACGCTGGGCGCCAGGGCCGACAGCTACTATGAGTA 
CCTGCTGAAGCAGTGGATCCAGGGCGGGAAGCAGGAGACACAGCTGCTGGAAGACTACGTGGAAGCCATCGAGGG 
TGTCAGAACGCACCTGCTGCGGCACTCCGAGCCCAGTAAGCTCACCTTTGTGGGGGAGCTTGCCCACGGCCGCTT 
CAGTGCCAAGATGGACCACCTGGTGTGCTTCCTGCCAGGGACGCTGGCTCTGGGCGTCTACCACGGCCTGCCCGC 
CAGCCACATGGAGCTGGCCCAGGAGCTCATGGAGACTTGTTACCAGATGAACCGGCAGATGGAGACGGGGCTGAG 
TCCCGAGATCGTGCACTTCAACCTTTACCCCCAGCCGGGCCGTCGGGACGTGGAGGTCAAGCCAGCAGACAGGCA 
CAACCTGCTGCGGCCAGAGACCGTGGAGAGCCTGTTCTACCTGTACCGCGTCACAGGGGACCGCAAATACCAGGA 
CTGGGGCTGGGAGATTCTGCAGAGCTTCAGCCGATTCACACGGGTCCCCTCGGGTGGCTATTCTTCCATCAACAA 
TGTCCAGGATCCTCAGAAGCCCGAGCCTAGGGACAAGATGGAGAGCTTCTTCCTGGGGGAGACGCTCAAGTATCT 
GTTCTTGCTCTTCTCCGATGACCCAAACCTGCTCAGCCTGGACGCCTACGTGTTCAACACCGAAGCCCACCCTCT 
GCCTATCTGGACCCCTGCCTAGGGTGGATGGCTGCTGGTGTGGGGACTTCGGGTGGGCAGAGGCACCTTGCTGGG 
TCTGTGGCATTTTCCAAGGGCCCACGTAGCACCGGCAACCGCCAAGTGGCCCAGGCTCTGAACTGGCTCTGGGCT 
CCTCCTCGTCTCTGCTTTAATCAGGACACCGTGAGGACAAGTGAGGCCGTCAGTCTTGGTGTGATGCGGGGTGGG 
CTGGGCCGCTGGAGCCTCCGCCTGCTTCCTCCAGAAGACACGAATCATGACTCACGATTGCTGAAGCCTGAGCAG 
GTCTCTGTGGGCCGACCAGAGGGGGGCTTCGAGGTGGTCCCTGGTACTGGGGTGACCGAGTGGACAGCCCAGGGT 
GCAGCTCTGCCCGGGCTCGTGAAGCCTCAGATGTCCCCAATCCAAGGGTCTGGAGGGGCTGCCGTGACTCCAGAG 
GCCTGAGGCTCCAGGGCTGGCTCTGGTGTTTACAAGCTGGACTCAGGGATCCTCCTGGCCGCCCCGCAGGGGGCT 
TGGAGGGCTGGACGGCAAGTCCGTCTAGCTCACGGGCCCCTCCAGTGGAATGGGTCTTTTCGGTGGAGATAAAAG 
TTGATTTGCTCTAACCGCAA 
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FIGURE 138 

X/usr/segdb2/sst/DNA/Dnaseqs .min/ss . DNA56529 
Xsubunit 1 of 1, 699 aa, 1 stop 
XMW: 79553, pi: 7.83, NX(S/T): 0 

MAACEGRRS GAL G S S Q S D FLT P PVGGAPWAVATT WMY P P PP P P PHRD F I S VT L S FGE S Y DN S KS WRRRS CWRKW 
KQLSRLQRNMILFLLAFLLFCGLLFYINLADHWKALAFRLEEEQKMRPEIAGLKPANPPVLPAPQBCADTDPENLP 
EISSQKTQRHIQRGPPHLQIRPPSQDLKDGTQEEATKRQEAPVDPRPEGDPQRTVISWRGAVIEPEQGTELPSRR 
AEVPTKPPLPPARTQGTPVHLNYRQKGVIDVFLHAWKGYRKFAWGHDELKPVSRSFSEWFGLGLTLIDALDTMWI 
LGLRKEFEEARKWSKKLHFEKDVDVNLFESTIRILGGLLSAYHLSGDSLFLRKAEDFGNRLMPAFRTPSKIPYS 
DVNIGTGVAHPPRWTSDSTVAEVTSIQLEFRELSRLTGDKKFQEAVEKVTQHIHGLSGKKDGLVPMFINTHSGLF 
THLGVFTLGARADSYYEYLLKQWIQGGKQETQLLEDYVEAIEGVRTHLLRHSEPSKLTFVGELAHGRFSAKMDHL 
VCFLPGTLALGVYHGLPASHMELAQELMETCYQMNRQMETGLSPEIVHFNLYPQPGRRDVEVKPADRHNLLRPET 
VESLFYLYRVTGDRKYQDWGWEILQSFSRFTRVPSGGYSSINNVQDPQKPEPRDKMESFFLGET1KYLFLLFSDD 
PNLLSLDAYVFNTEAHPLPIWTPA 

Important features of the protein: 
Transmembrane domain: 

amino acids 21-40 and 84-105 (type II) 
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FIGURE 139 



CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGACCTGAGTCATC 
CCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACTTACAGCTGCACCGACAGTTG 
CGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAATGCTGATGTCCATGGTCTCTAGCAGCCTGA 
ATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGCCAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAAT 
GTGAGTGCAAAGATTGGTT CCT GAGAGCCCCGAGAAGAAAATTCATGACAGT GTCTGGGCTGCCAAAGAAGCAGT 
GCCCCT GT GATCAT TTCAAGGGCAATGT GAAGAAAACAAGAC ACCAAAGGCAC CAC AGAAAGCCAAACAAGCAT T 
CCAGAGCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTGAGCGC 
C CACTCTTC CAATT AAACAT T CT CAGC CAAGAAGACAGTGAGCACACCT AC CAGACACT CTTCTT CTCCC AC CT C 
ACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCATGTTTTTCAAGATCATTTTGTTTGT 
TGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCTGTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTAC 
CT GAAAGATT CCAGGAAACT GT AGCTTCCT AGC T AGT GT C AT TT AAC CT T AAAT G CAAT CAGGAAAGT AGCAAAC 
AGAAGT CAAT AAATATT TTTAAAT GT CAAAAAAAAAAAAAAAAAA 
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FIGURE 140 



MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGQASRRWLQEGGQECECKDWFLRAPRRKFMTVSGLPBCKQC 
PCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKQCQLRSFALPL 
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FIGURE 141 



AATGGCTGTCTTAGTACTTCGCCTGACAGTTGTCCTGGGACTGCTTGTCTTATTCCTGACCT6CTATGCAGACGA 
CAAACCAGACAAGCCAGACGACAAGCCAGACGACT CG GGCAAAGACCCAAAGCC AGACTT C CC CAAAT T CCTAAG 
CCTCCTGGGCACAGAGATCATTGAGAATGCAGTCGAGTTCATCCTCCGCTCCATGTCCAGGAGCACAGGATXTAT 
GGAATT T GAT G AT AAT G AAGG AAAACATT C AT C AAAGTGAC AT CCT CAGGACACACCC AT GT GGCTCCT GGAC AA 
TCCAAGAGCAGCCAAATCCTGCTTTTCCAGTTTGGCTCCACAAGTCCTCCAGGACAGAGCCCTCAAAGCAACTCC 

CAACGAGT T CT CAGGATT C AGGCT CTGGCTT CAACCAAACAGAACT CAT T TT GAAC ACC CT GACT G CATTTTTG C 
TTTTAGAAAGTTAGAATAAATATGGCGCTTTGGGATCACATAGTTGATGGAGAGGAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAA - 
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EFDDNEGKHSSK 
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FIGURE 143 



GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAAAAAGCCAGTGCCCCAGCGGAAGCACAGCTCAGAGCTGGTCTG 
CCAT6GACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCCCCTGCACCTCATGGCTCTGC 
TGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGATGGCCGTGCTGACTCCCAAGAGCAACCGCA 
AGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAGATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTAC 
TGGAGCTGGGCTGCGGAACCGGAGCCAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAA 
AT CCCCACTTT GAGAAGTT C CT GACAAAGAGCAT G GCT GAGAACAGGCACCT CCAAT ATGAGCGGT T T GT GGT GG 
CTCCTGGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTGCTCTG 
TGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGCTCTTTTTCTGGGAGC 
ATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTCGAGCCCACCTGGAAACACATTGGGG 
AT GGCTGCT GCCT C ACC AGAGAGACCT GGAAGGAT CT T GAGAACGCCCAGT T CT CCGAAAT CCAAAT GGAACGAC 
AGCCCCCTCCCTTGAAGTGGCTACCTGTTGGGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCT 
CCAAGGCACTCATTTGCTCCTTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGA 
GAGGGACC TAG CAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGGAAACACTAGG 
ACCCTGTTGTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTCCCAATGTTGTCCCTTTCCTT 
CGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACACCCATGCGTCTCTAGGAACTGGTCACAAAAG 
TCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGACCCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCA 
CCAGGGAGAATCAGAGATGCTGGGGATGCCAGAGCAAGACTCAAAGAGGCAGAGGTTTTGTTCTCAAATATTTTT 
TAATAAATAGACGAAACCACG 



